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PREFACE

The National Library of Medicine lost the services of three outstanding long-time senior officias
this year through retirement: Frances Humphrey Howard of the Division of Extramural Programs, Dr.
Harold Schoolman of the Office of the Director, and Dr. Melvin Spann of the Division of Specialized
Information Services. In different areas they have contributed much to the success of the Library’s
programs in recent decades. Retiring also, on September 30, 1999, was our legacy mainframe computer
system, ELHILL. It has been replaced by systems with more modern retrieval capabilities, but it will still
be missed by librarians and database searchers around the world. Among the notable gains of this year:

e MEDLINEplus, introduced in October 1998, has proved to be a popular Web site with links to
consumer health information. Librarians from around the National Network of Libraries of Medicine
contribute to its continually expanding content.

* Inconjunction with the release of MEDLINEplus, NLM began a pilot project with some 40 public
library systemsin 10 states to see how consumer access to good health information could be improved.
Network libraries were also invaluable in this project, working closely with the participating 200 local
public libraries in nine states and the District of Columbia.

 LOCATORplus, the new online catalog system that opens up NLM’s collections of books, journals,
audiovisuals, and manuscripts, became available in April 1999.

« AlsoinApril, “Asthma: Breath of Life,” alarge-scale exhibit, was opened and continues to draw
professional and lay visitors, including many from around the globe.

e InMay, NLM made seven “Partners in Information Access for Public Health Professionals’ awards to
public health agencies and organizations around the U.S., bringing to 20 the total of such awards.
MEDLINE accessed its 10-millionth citation in July. MEDLINE usage continues to climb steeply—
from 100 million searches reported last year to the 191 million recorded in this report.

* |n September 1999, the NLM received the prestigious “ Hammer Award” from the Vice President’s
National Partnership for Reinventing Government.

« TheNLM, on behalf of the NIH, is creating a database of extensive information about current clinical
trials that will be introduced to the public in FY 2000.

I would like to express my appreciation to the staff of the Library for their continued dedication to
the important work we do. It isthey who earned the Hammer Award. My thanks go also to the advisors
who serve on the Board of Regents and the Library’s other advisory committees. The proof of their valueis
in the widespread acceptance and increasing contributions of NLM information services to the Nation’s
health.

Donald A.B. Lindberg, M.D.
Director, NLM



OFFICE OF HEALTH
INFORMATION PROGRAMS
DEVELOPMENT

Elliot R. Segel, Ph.D.
Associate Director

NLM Long Range Plan

In January 1985, NLM's Board of Regents
began to develop a 20-year Long Range Plan to guide
the Library in using its human, physical, and financial
resources to fulfill itsmission. A broadly based process,
involving the participation of librarians, health
professionals, biomedical  scientists, medical
informaticians, computer scientists, and others whose
interests were intertwined with the Library's, culminated
in the adoption of a report by the Board of Regents
published in 1987.

Planning reports prepared since then as
supplements to the original Plan (also based on the
work of broadly based panels of outside experts)
contain recommendations on outreach to heath
professionals, electronic imaging, information services
for toxicology and environmental health, the education
and training of health science librarians, and, most
recently, NLM’sinternational programs. Asaresult of
this ongoing planning effort, NLM has taken major
strides forward. For example, the concept of a National
Center for Biotechnology Information was born during
aplanning panel meeting.

Although the original plan and its supplements
have served the Library well, anew Plan seemed timely
for the new century. In order to develop the Long
Range Plan 2000-2005, a document called The NLM
Track Record was prepared as a synthesis and summary
of past planning efforts and a statement of where we are
today. The Track Record was sent out to over 250 past
planning panel members and other advisors for
comment as well as being posted on the public NLM
web site. The comments received from well over 100
individuals were reviewed by the NLM Board of
Regents, who asked staff to incorporate a number of
prioritiesinto a new draft Plan for the next three to five
years. A broadly representative group of NLM advisors
met on December 1, 1999, to review that draft. Based
on their comments, and a final review by the Board of
Regents, the NLM Long Range Plan 2000-2005 will be
published in 2000 and will be available through the
NLM web site.

I nternational Programs

Internet Connectivity at Malaria Research Sites in
Africa

“Communication with Atlanta and the rest of
the world has improved tremendously. The importance
of this cannot be overestimated. Contacts between
scientists, between students and their professors and
with our counterparts at CDC, contacts with companies
and other institutes are a lot easier now. The system
definitely isused. Literature searches, visitsto malaria-
related websites, but the main use is email.” (Erik
Schoute, researcher, Centers for Disease Control,
Kenya.)

NLM continues to lead the Communications
Working Group (CWG) of the Multilateral Initiative on
Malaria (MIM), which was begun in 1997. The
objective isto support African scientists and the ability
of malariaresearchers to connect with one another and
sources of information through full access to the
Internet and the resources of the World Wide Web, as
well as the creation of new collaborations and
partnerships.

The initial meeting of the MIM CWG was

held in January 1998 at the NLM/NIH in Bethesda,
Maryland. In attendance were malaria research
scientists,  health  information  professionals,
telecommuni cations experts and representatives of the
major MIM funding agencies. In keeping with the
underlying goal of supporting a broad spectrum of basic
and operational malaria research needs, the researchers
requested communications and connectivity capabilities
sufficient to provide, at aminimum: robust and reliable
e-mail, links to other research sites, access to full text
journal articles, database searching, exchange of large
files and mapping data, and timely access to electronic
information resources worldwide.
In July 1999, Redwing Satellite Solutions Ltd. (based in
the UK) and NLM’stechnical consultant Mark Bennett
successfully installed VSAT ground stations at two
malariaresearch sitesin Kenya at Kisian (CDC funded)
and Kilifi (Wellcome Trust funded). The 64kbs
dedicated bandwidth purchased is shared by the two
sites, with each paying $3,000/month. These two sites
join the Malaria Research and Training Center in Mali
which has full Internet access via microwave
technology, funded by NIAID and made operational in
June 1998.

The NLM team is working to bring on three
additional sites in the next six months: one in Nairobi
(Walter Reed funded), and two in Ghana—in Accra



(Noguchi Ingtitute) and in Navrongo (Navrongo Hesalth
Research Center). The Ghanaian sites, engaged in
malaria vaccine testing, will be funded jointly by
NIAID/NIH, the Naval Medical Research Center, and
USAID. When these sites come on line, the overall
bandwidth will increase to 128kbs and monthly charges
will be reduced to $2,100/month per site. Redwing has
given NLM a group rate for the MIM sites and is
treating the group of sites as one customer. The group
arrangement has advantages. The rate per site would
increase considerably if the site were to buy it on its
own. In addition, the consortium approach allows for
flexibility in adjusting bandwidth to fit the needs of the
individual sites. NLM continues to support site visits
and assessments, consultancies, evaluation and testing
of the extant technology. Related issues of user training,
in-country licensure of technology, and allowances for
future technological advances (such as predicted
worldwide availability of low-cost commercial satellite
systems) are al part of an implementation plan
developed by the MIM/CWG last year. The plan
recommends immediate use be made of the affordable
technol ogies now available to provide high-speed and
reliable information and communication links in order
to yield timely resultsin improving researchers’ ability
to do cooperative research and disseminate their results.
Recommended technologies are VSAT, which uses a
geostationary satellite and an earth station, and
microwave, which uses radio waves. The latter is less
expensive but is limited to line of sight transmission.
The MIM sites that wish to operate aradio or VSAT
link have to gain permission from the relevant in-
country authority.

International DOCLINE Libraries

Under a new project of the NLM and the
Medical Library of the University of Zimbabwe
(UZML), malariaresearchersin Southern, Central and
East Africa can request the malaria-related documents
and journal articles they need through the Medical
Libraries at the University of Zimbabwe and South
African Medical Research Council. Their requests will
be filled either locally or at the NLM as quickly as
possible, by Internet, e-mail, fax or airmail. This service
will be provided free of charge as part of a pilot
program funded by the Communications Working
Group (CMG) of the Multilateral Initiative on Malaria
at the NLM. Target countries for University of
Zimbabwe Medical Library: Kenya, Maawi, Tanzania,
Uganda, Zambia, and Zimbabwe. Target countries for
South African Medical Research Council: Botswana,
Swaziland, Angola, Namibia, Mozambique, and South

Africa. Under this new service, malaria researchers with
Web access can search MEDLINE viathe NLM’sfree
PubMed service. During an online search, researchers
can select journal references relating to their malaria
research interests and request these references
electronically using the PubMed's Loansome Doc
feature. Note that some journals are linked full-text to
PubMed references and can be obtained directly online
(e.g., British Medical Journal).

E-mail Applications

For malaria researchers who would like to use
e-mail as a document delivery method but who do not
have document image application software (viewer), a
free software application called DocView, developed
by the Communications Engineering Branch of NLM,
isavailable. DocView enables end users of librariesand
information servicesto view, zoom, shrink, scroll, pan,
rotate, and print bitmapped image documents received
viae-mail. Documents can also be faxed or air mailed
to researchers as the preferred method of delivery,
especialy for researchers without reliable e-mail
connections or who prefer paper copies of documents.

Special MaariaWeb Site: Ma ariaresearchers
with Web access are invited to access a new site of
useful resources and links for malaria research that has
been developed under the auspices of the
Communications Working Group. The URL isfor this
rich resourceis: http://www.mimcom.net.

Global Internet Connectivity

In 1999, NLM completed phase 2 of its end-
to-end Internet connectivity testing and evaluation
project. This project further explored the methods and
metrics needed to better understand the quality of
Internet performance from the end user perspective. To
do this, NLM is using test methods that measure, for
example, the size of the Internet transmission “pipe,”
the round-trip-time for sending packets of information
to the destination and back, packet “loss,” and response
time. NLM collaborated with numerous domestic and
international partners to test Internet pathways around
the world. NLM monitored about 85 network paths to
hosts (typically web servers) in 29 countriesand in 14
time zones. Hosts were located in all major regions of
the world: North, Central, and South America; Western
and Eastern Europe; the Middle East; sub-Saharan
Africa; and South, Southeast, and East Asia. The
monitoring included locations in all G-7/8 countries.
NLM conducted symmetrical (two-way) and time zone



testing with three partners as part of the G-7/8 Internet
connectivity initiative: the Western Universities
Research Consortium at the University of Calgary,
Canada; OMNI (Online Medical Networked
Information) at the University of Nottingham, England;
and ForthNet, SA, in Crete, Greece.

NLM is now extending the Internet testing to
include high bandwidth connections, including the
VBNS (very high Bandwidth Network Services), with
selected U.S. and international locations.

International Visitors

NLM receives many visitors of the

international community from a variety of disciplines.
Many of these visitors are responsible for medical,
scientific, or technical information in their own
countries. Visitors are briefed on relevant aspects of
NLM operations and research. They also in most cases
take tours of the NLM facilities. Among the visitorsin
FY 1999 were representatives from:
Australia, Belarus, Belgium, Brazil, Burma, Canada,
Chile, China, Colombia, Croatia, Denmark, Egypt,
England, Estonia, France, Georgia, Germany, Hong
Kong, Hungary, India, Iran, Isradl, Italy, Jamaica,
Japan, Korea, Macedonia, Malawi, Maaysia, Mali,
Mexico, Nigeria, Poland, Portugal, Romania, Russia,
Saudi Arabia, Singapore, Sovenia, South Africa, Spain,
Sri Lanka, Sweden, Switzerland, Taiwan, Tanzania,
Thailand, Tunisia, Turkey, Turkmenistan, United
Kingdom, Vietnam, Zambia, Zimbabwe

Outreach Activities

The NLM has alongstanding commitment to
the effective dissemination and use of biomedical
information within the health community. To help
achieve this goal, NLM has, since 1989, collaborated
with its National Network of Libraries of Medicine
(NN/LM) to conduct outreach to health professionals
and especially those in rura, minority, or other
underserved communities. The objectives of NLM-
sponsored outreach are to: 1) make health professionals
aware of the information products and services NLM
provides; 2) facilitate health professionals access to
and use of biomedical information; 3) provide training
in the searching of electronic databases; 4) assist health
professionals in developing new information-seeking
behaviors; and 5) improve heath care practices through
the use of authoritative, up-to-date information.

Between 1990 and 1995, NLM supported
close to 300 outreach projects that involved more than
500 ingtitutions across the country. In 1996, NLM

published a five-year review of its outreach program
and activities. The review concluded that NLM’s
outreach program has made significant progress overall.
However, the review also recommended that the
methodology for evaluating outreach be more fully
developed.

The ability to conduct this five-year review
was, to agreat extent, facilitated by data collecting and
reporting by the RMLs and NN/LM. This is an
important first step in assessing the strategies that have
been undertaken so far. However, to evaluate outreach
approaches better and demonstrate the effectiveness of
outreach projects in the future, several additiona steps
should be taken. NLM should develop benchmarks
against which the RMLs and the NN/LM can measure
the effectiveness of their outreach efforts. In addition,
NLM and the RMLs should work together to develop
further expertise in evaluation methodology. Evaluation
components should be an integral part of al NLM-
sponsored outreach.

The fiveyear review envisioned that
strengthened outreach evaluation would help NLM and
the NN/LM to more clearly discern lessons learned
from past experience, better plan for future outreach
activities, and design future outreach with a built-in
evaluation component to the extent feasible. NLM
determined that alogical next step in outreach would be
to undertake a special project to develop a framework
or model of outreach planning and evaluation. This
approach is similar conceptually to that used by NLM
with regard to telemedicine research, where the Ingtitute
of Medicine was commissioned to conduct a study and
prepare a guide on evaluating the use of
telecommunications in health care. NLM has required
that its telemedicine contractors use the guide as part of
abuilt-in evaluation component.

The working hypothesis is that the medical
library community would benefit from knowledge of
evaluation studies of outreach-like activities that have
been carried out in related disciplines. NLM is
especialy interested in exploring related fields which
have evaluated efforts directed toward minority
populations because outreach to minority and other
underserved populations is one of NLM's highest
priorities, and, at the same time, an area in which
success has been most difficult to achieve.

For this project on outreach evaluation, NLM
selected the NN/LM’s Pacific Northwest Regional
Medica Library, located a the University of
Washington Health Sciences Library. NLM decided
that a sub-focus on Native Americans in the Pacific
Northwest would be useful to better understand
outreach to underserved populations and test the



outreach planning and evaluation field manual
developed by the project. Initia project plans were
presented at an outreach panel as part of the 1997
Medica Library Association meeting in Seattle. The
project established an advisory panel consisting of
representatives from academia, libraries, heath
professionals, and Native American groups. The panel
has met twice. The field manual has gone through
severa drafts and panel reviews, and is now being
reviewed and “field tested” by faculty, students, and
practitionersin the library and information sciences.

A separate but related tribal connectivity
project also administered by the Pacific Northwest

RML is providing support for new or enhanced I nternet
connections for 16 selected American Indian tribesand
Alaska Native villages in the Pecific Northwest. Two of
these sites are being used for pilot tests of the outreach
planning and evaluation field manual.

Also, selected outreach planning and
evaluation concepts were field tested as part of NLM's
public library consumer heath pilot project. Evaluation
was built into this project from the outset. The
evaluation results provided valuable information to
NLM in making decisions about the future of outreach
programs and projects involving public libraries.



L IBRARY OPERATIONS

Betsy L. Humphreys
Associate Director

NLM'’s Library Operations (LO) Division is
responsible for basic servicesthat provide access to the
scholarly record of biomedicine and the health
professions. LO selects, acquires, preserves, and
organizes the world' s largest collection of biomedical
literature; produces authoritative indexing and
cataloging records, builds and disseminates
bibliographic, directory, and full-text databases,
provides national back-up document delivery,
reference, and research assistance; helps hedth
professionals, researchers, librarians, and the general
public to make effective use of NLM’s services; and
coordinates the 4,500 member National Network of
Libraries of Medicine (NN/LM), which provides
primary health sciences library services throughout the
country. The basic information services provided by LO
are an essential foundation for NLM's outreach
programs to health professionals and the general public,
as well as for its biotechnology, AIDS, and health
services research information programs.

LO is the largest of NLM’s divisions,
employing a multidisciplinary staff of librarians,
technical information specidists, subject experts, health
professionals, historians, and technical and
administrative support personnel. In addition to
responsibility for basic services, the LO staff directsthe
National Information Center on Health Services
Research and Health Care Technology (NICHSR);
plays a key role in the development of NLM’s Web
information services; carries out an active program in
the history of medicine; conducts research and
evaluation studies related to the Library’s programs and
services, directs and participates in research in
advanced information storage and retrieval; coordinates
a post-graduate training program for medical librarians;
and contributes to the development of Federal health
data policy. LO staff members participate actively in
Library-wide efforts to improve the quality of work life
a NLM, including the Diversity Council and the
expansion of the NLM Intranet.

Planning and M anagement

LO'sfirst priority is always to maintain and
enhance the quality of basic services and operations
while meeting increased user demand. In FY 1999, the
L O staff was also focused on the following NLM-wide

priorities:

* replacing legacy automated systems used in
internal operations and user services,

» planning for future space needs for the NLM
collection and staff;

e expanding NLM services and programs to meet the
health information needs of the general public; and

* defining workable strategies for acquiring,
organizing, and providing permanent access to digital
information.

LO also assisted in Y ear 2000 testing of critical NLM
systems and helped the Planning Office prepare
background documents in preparation for the
development of a Library-wide strategic plan for 2000-
2004.

L O continued to work closely with the Office
of Computer and Communications Systems (OCCYS)
and other NLM program areas to manage the complex
technical, organizational, and scheduling considerations
involved in replacing essentialy all of NLM’s legacy
systems and ending the Library’s reliance on mainframe
computers. In FY 1999, NLM implemented the
Voyager Integrated Library System (ILS), an Oracle-
based commercial product, which replaced multiple
custom-developed systems supporting cataloging,
acquisitions, basic serials processing, circulation, and
online public access to NLM’s catalog. The
implementation of the new system required careful
conversion and integration of literally millions of
records from more than 15 different existing files, a
major training program for hundreds of LO staff
members, and ongoing adjustments to workflow and
reallocation of staff to take best advantage of the new
system’s capabilities. In addition to implementing the
ILS, LO and OCCS completed development of a new
system for creation and maintenance of the MeSH
thesaurus. Major progress was made on the
development of replacement systems for online
indexing and for DOCLINE and SERHOLD, which
currently support automated document delivery request
generation and routing in the National Network of
Libraries of Medicine.

Work also began on the complex task of
identifying and moving unique journal citations from
specialized databases, e.g., HealthSTAR, AIDSLINE,
HISTLINE, into the PubMed database and unique
monograph citations into LOCATORplus, the new
Voyager online public access catalog. Direct online
access to ELHILL ceased on September 30, 1999, 28
years after itsfirst version launched nationwide online
bibliographic retrieval.

Inearly 1999, LO staff completed are-anaysis
of space needs for the NLM collection which indicated



that the Library would run out of space for the
collection in 2003, if no special action were taken. By
taking extraordinary measures, including moving some
operations off-site, the Library can accommodate
projected collection growth through the year 2008.
Given a corresponding problem with space for NLM
staff (due primarily to the establishment of the National
Center for Biotechnology Information and other new
programs after the Lister Hill Center Building was
congtructed), NLM commissioned special analyses of
NLM'’s current space requirements and of the cost-
benefits associated with various options (e.g.,
converting current space, renting or building offsite
storage, building new contiguous storage) for future
storage of the collection. LO staff members provided
extensive information and assistance to the outside
experts conducting the studies. In the meantime, LO
was one of several NLM program areas that renovated
some existing work areas to accommodate additional
staff members. The main NLM reading room was
renovated to include a raised floor for computer and
other communications access, additional computer
workstations, and a new Reference Desk. Raised
flooring was also installed in the rotunda exhibition
areato accommodate the computer and communications
requirements of NLM’s major exhibitions.

L O continued to play amajor role in planning
and implementing new and expanded services to meet
the health information needs of the general public. LO
staff members participated in the NLM-wide retreat on
consumer health information in December 1998 and
hel ped to draft the initial NLM policy for servicesto the
general public that was approved by the Board of
Regents in May 1999. NLM will focus on enhancing
public access to electronic health information. LO
directed the development of MEDLINEplus, NLM’s
new Web information service for the public; managed
the pilot project to explore working with public libraries
to improve the public’s access to health information;
and solicited special consumer outreach projectsto be
carried out through the National Network of Libraries
of Medicine.

Like other research libraries, NLM must
develop policies and procedures for acquiring,
organizing, and ensuring access to the increasing
amount of important information in digital form. NLM
isinterested in awide range of electronic information:
the Library’s own electronic output, e.g., major
databases such as MEDLINE and GenBank, technical
reports, Web-based information describing NLM
policies, programs, and services; scholarly publications,
e.g., eectronic journals and books; free Web-based
information, such as that published by government

agencies, universities, and professional associations;
and newly digitized information, such as retrospective
indexes and full-text publications and unique
unpublished manuscript collections.

In FY 1999, LO helped to define a general
NLM strategy for making progress on the complex
technical, organizational, and public policy issues
affecting long-term access to digital information. This
strategy involves using NLM products and services as
test-beds for particular approaches, collaboration with
other interested Federal and private sector groups, and
developing realistic resource estimates for ensuring
long-term accessto digital biomedica information. The
Library’s current assessment is that ensuring permanent
or perpetual “online” access is probably the most
practical approach to guaranteeing preservation of
many categories of digital information. In FY 1999, LO
initiated or participated in several projects related to the
management of electronic publications. These included:
use of MEDLINEplusto test distributed approachesto
describing health information on the Web; examination
of NLM’s current practices regarding the use of
metadata in its own electronic publications,
development of NLM requirements for licensing
copyrighted electronic publications that are congruent
with the Library’s mission; and definition of policies
and methods for ensuring permanent accessto NLM’s
own electronic publications. LO is also assisting the
National Center for Biotechnology Information in
developing procedures for the planned PubMed Central
electronic repository of research articles in the life
sciences.

Additional information about activities related
to NLM system reinvention, health information services
for the public, and management of electronic
publications appears elsewhere in this and other
chapters.

Collection Development and M anagement

NLM’s comprehensive collection  of
biomedical literature provides essential support for
many of the Library’s services. LO’s god is to build
and maintain a collection that serves the current and
future needs of health professionals and researchers. To
accomplish this, the LO staff develops and updates a
formal literature selection policy, acquires and
processes literature that meetsits selection guidelinesin
all languages and formats, organizes and maintains the
collection for efficient current use, and preserves the
scholarly record of biomedicine for use by future
generations. At the close of FY 1999, the NLM
collection included 2.29 million volumes and 3.49



million other items, including audiovisuals, microforms,
electronic publications, pictures, and manuscripts.

Selection

The LO staff and the Library’s book dealers
and agents select literature for the NLM collection
based on the guidelinesin the Collection Devel opment
Manual of the National Library of Medicine.
Historically this manua has undergone major revisions
every five to ten years. In between mgjor revisions, LO
develops operational guidelines for emerging
disciplines and new formats and for subjects that are
posing particular selection problems.

As part of NLM’s new initiative to improve
access to health information to the general public, LO
reviewed the current policy of acquiring only
representative samples of print materials written for the
genera public for the NLM collection. The decision
was made to retain the existing policy because larger
holdings of print materials in NLM’s physica
collection will do little or nothing to improve public
access to health information across the country. In
selecting electronic information resources for its
services for the genera public, NLM will focus on
science-based, nationally applicable resources that are
available free or at low cost. During FY 1999, the
Public Services Division developed and refined
selection guidelines for MEDLINEplus, NLM’s new
Web information resource for the public. These
guidelines are featured in the “ About MEDLINEplus’
section of that service.

LO staff members are participating actively in
the NLM-wide effort to develop the Library's
requirements for licensing copyrighted electronic
publications. NLM’s position as a national back-up
document provider givesit relatively unique licensing
requirements. The typical license is predicated on the
ability to define a circumscribed group of primary
users, which NLM does not have, and may limit use of
materials for interlibrary loan, which is a basic NLM
service.

Acquisitions

LO received and processed 138,241
contemporary books, serial issues, audiovisuas, and
electronic publications. (Table 2) Net totals of 33,155
volumes and 147,913 other items (e.g., microforms,
audiovisuals, pictures, manuscripts) were added to the
NLM collection during FY 1999. As expected,
monograph acquisitions and serials processing were
adversely affected by the transition to the new
integrated library system. This was due to a

combination of unavoidable factors: downtime while
data were converted from the old systems and loaded
into the new one; the learning curve associated with
transition to a totally new and quite different system;
the need to initialize issue prediction patterns for al
currently received serials; and, in the case of some
serials processing tasks, the need to maintain the old
and new systems in parallel until the reinvention of
DOCLINE, SERHOLD, and the online indexing system
is completed. By the fourth quarter, productivity for
acquisitions and processing tasks had returned to
normal levels. Despite the lower annual output,
statistics for NLM’s indexing and document delivery
operations confirm that the Technical Services Division
was successful in achieving itsgoa of maintaining good
through-put for the highest priority materials.

The Library continued to add to its outstanding
historical collections. Important early books acquired
in FY 1999 included: Gruntownij a Dokonaly
Regiment... (Prague, 1536) by Johannes Copp, a
trandation of a German work that is considered the first
medical work of substance printed in Czech; Ambroise
Pare’s Cing Livres de Chirurgie (Paris, 1572), treatises
on bandaging, fractures, dislocations, toxicology, and
gout designed for use by surgeons and considered
Pare's chief work; Paracelsus Drey herrliche
Schrifften... (Basle, 1572) , which explains the powers
of the heart, lungs, brain, liver, kidneys, and spleen, and
includes descriptions of remedies for treating ailments
which afflicted these parts of the body; and
Hermetischer Probier Stein (Frankfurt, 1657) by
Oswald Kroll, the German version of his Basilica
Chymica, considered the standard work of
iatrochemistry and one of the most important and
influential works in the history of paracelsism. NLM
also celebrated the return of Recepta Varia, a 12th
century manuscript treatise on medicine produced in
England, which had been missing from the NLM
collection for nearly 50 years. The Library appreciates
the assistance provided by the Wellcome Ingtitute
Library in London, the Louise Darling Biomedical
Library a UCLA, and the Rootenberg family in
effecting the return of thisimportant early work.

Historical acquisitions in other formats
included: a group of the sets of architectural plans for
three Marine Hospitals (at Cincinnati, Galena, Illinois,
and Wilmington, North Carolina) dating from 1850s;
numerous additions to the poster collections, including
six posters for “A Day without Art” in response to the
AIDS epidemic from 1994 through 1998, four Belgian
posters on the prevention of tuberculosis circa World
War |, and fourteen posters on Christmas Seals from the
1920s through the 1950s;, photographs of Native



American nurses from the Southwest acquired with the
assistance of the Arizona Heath Sciences Library;
some 300 NIH-produced films from the 1940s, 1950s,
and 1960s documenting research at the Ingtitutes; and
about 300 color dides of popular medical images from
the 19th century photographed from books.

NLM received a deed of gift and the papers of
NIH Nobel laureate Dr. Martin Rodbell, which will be
digitized for the Profiles in Science database.
Negotiations for acquisition of the papers of NIH Nobel
laureates Dr. Julius Axelrod and Dr. Christian Anfinsen
are continuing. Howard S. Lowensohn, Ph.D. donated
the research files of Dr. Donald Gregg, former Head of
the Department of Cardiology at Walter Reed who was
named Federal Scientist of the Year in 1963 by
President John F. Kennedy. Other additions to the
manuscript collections and the NLM archives included
documents from the American Board of Thoracic
Surgery donated by Dr. Herbert Sloan; papers of Dr.
Joseph McNinch, former Director of the Army Medical
Library, donated by Eleanor McNinch; and the papers
of Dr. Harold Schoolman, former NLM Deputy
Director for Research and Education, that relate to his
work on copyright issues over the past 30 years.

Preservation and Collection Management

To preserve NLM’s archival collection and to
keep it readily accessible for current use, LO binds,
microfilms, conserves rare and unique items, maintains
appropriate storage facilities and conditions for all
types of library materials, and works to prevent and
respond to emergencies that could damage these
meaterials. LO distributes electronic data about what
NLM has preserved to avoid duplication of effort by
other libraries and provides preservation information
useful to other health scienceslibrarieson NLM’s Web
site. NLM continues to monitor developments in
preservation technology and to promote the use of more
permanent mediain new biomedical publications.

In FY 1999, LO bound 26,668 volumes,
microfilmed 5,568 volumes, repaired 2,060 itemsin the
onsite book repair and conservation laboratory, and
conserved 174 items from the historical collections.
One of the items conserved was Recepta Varia, the 12th
century manuscript recovered by NLM in FY 1999 after
being missing for about 40 years. Collection
mai ntenance staff resolved or referred for repair 6,488
items with bibliographic or physical problems. A total
of 4,283 old NLM microfilm reels were inspected; half
were of unacceptable quality, and the Library will have
to purchase or film replacements.

With the implementation of the Voyager

Integrated Library System, LO now uses barcodes to
update individual item records when any physical item
in the collection is circulated to the Reading Room or
another location and again when the item is returned to
the stacks. This is an additional workload, but it
provides greatly enhanced inventory control. The
reshelving contract was modified to include updating
item records when items used in the Reading Room are
returned to the collection.

Special  collection and  preservation
management projects completed or initiated in FY 1999
included: shifting the modern manuscripts collection to
create workspace in the History of Medicine Division
for the Digital Manuscripts project staff; rehousing the
pre-19th century thesis collection; reinforcing shelves
in some areas of the stacks, inventorying and
compressing the portion of the collection shelved by
accession number; shifting seria issues published from
1985 to 1989 from the B1 level to compact shelving on
the B3 level of NLM’s stacks; inventorying the
collection of 1850-1914 printed works; assessing the
condition and collection management requirements of
the historica film collection; and using invisible ink to
record NLM ownership of approximately 600 rare
books.

Bibliographic Control

To facilitate access to the biomedica
literature, LO creates authoritative indexing and
cataloging records for journa articles, books, films,
pictures, manuscripts, and electronic media LO
updates and enhances the Medical Subject Headings
(MeSH), the thesaurus used by NLM initsindexing and
cataloging records and by many other institutions to
describe the subject content of library materials and
other types of information not acquired by NLM. MeSH
is linked to other biomedical vocabularies and
classifications within the Unified Medical Language
System (UMLS) Metathesaurus, which is produced as
a collaborative effort by the Lister Hill Center and LO.
LO is aso responsible for maintaining the National
Library of Medicine Classification, a scheme for
arranging physical library materials according to their
subject matter used by health sciences libraries around
the world.

Thesaurus Devel opment

The 2000 edition of MeSH contains 19,768
main subject headings, 787 subheadings or qualifiers,
118 publication types, and 108,921 supplementary
records for chemicals and other substances. Changes



made for the 2000 edition include 552 new descriptors,
updated names for 130 descriptors, and more than
2,100 new cross-references. Special efforts were made
to expand nervous system anatomy and nervous system
disorders sections of the terminology. The
nomenclature in NeuroNames, developed by the
University of Washington's Regional Primate
Information Research Center, was followed extensively
in the expansion of the nervous system anatomy
descriptors. (NeuroNames has been included in the
UMLS Metathesaurus for several years) The MeSH
tree for symptoms and general pathology was revised
and renamed “Pathological Conditions, Signs and
Symptoms.”

After a year of development and testing,
OCCS and MeSH staff implemented a new Oracle-
based MeSH maintenance system which replaces a
previous system based on the Model 204 mainframe
database management system. The new system will be
used to produce the 2001 edition of MeSH. It employs
a new concept-based structure, which reflects the
organizing principle of the UMLS Metathesaurus. The
new MeSH structure will support effective
consolidation of other thesauri used in NLM databases
such as POPLINE and BIOETHICSLINE within the
MeSH system and will aso alow the creation of a
unified database that can facilitate the maintenance of
trandations of MeSH into other languages. To date,
MeSH has been trandated into more than fifteen
different languages.

The majority of the content editing for the
2000 edition of the UMLS Metathesaurus was
completed in FY 1999 under MeSH Section
supervision. The MeSH Section worked with the Lister
Hill Center to develop a three-day course in
“Fundamentals of UMLS Metathesaurus Editing” for
use in training new staff and contract editors of the
Metathesaurus. New additions to the initial 2000
version of the Metathesaurus will include a clinical
problem list terminology derived by Vanderbilt
University Medica Center from actual problem
statements entered in clinical records at Grady
Memorial Hospital and Vanderbilt and selected drug
concepts from First DataBank Master Drug Data Base
and Multum MediSource Lexicon of FDA-approved
prescription and OTC drugs.

Cataloging

LO catalogs the biomedical literature acquired
by NLM both to document what is available in the
Library’s collection and to provide cataloging records
that can be used by other libraries to reduce the level of

effort they must expend to organize their own
collections. Increasingly NLM is also cataloging or
otherwise organizing information published on the
World Wide Web—both to build new services, such as
the MEDLINEplus, and to conduct tests that can
contribute to a workable national strategy for
organizing worthy health-related information available
on the Web.

In FY 1999, the Technical Services Division
cataloged 14,396 contemporary books, serials, non-
print items (including some Web-based information
sources), and cataloging-in-publication galleys, using a
combination of in-house staff and contractors. Thiswas
a dignificant decline from the previous year, due to
expected system downtime, staff retraining, and
changes in workflow associated with the
implementation of the new VVoyager Integrated Library
System. Due to analogous declines in productivity in
acquisitions, there was a dight decline in the backlog of
uncataloged monographs. By the fourth quarter,
cataloging production had returned to normal levels.
The History of Medicine Division cataloged 58
monographs and 83 pictures. Enhancements to the
commercia system underlying Images from the History
of Medicine allowed HMD to begin to add records for
additional images. The papers of the American Burn
Association were processed and a finding guide for the
collection was completed.

Cataloging Section staff contributed to the
establishment of corporate name authorities for the Web
information sources organized in MEDLINEplus under
the direction of the Public Services Division and to the
analysis of existing NLM practices for establishing
metadata for NLM’s el ectronic publications. Work was
initiated to publish an updated print edition of the NLM
Classification in FY 2000 and to make the
Classification available on NLM’s Web site.

LO saff worked to scale up production for
Profiles in Science, a joint project of the Lister Hill
Center and the History of Medicine Division that is
digitizing and providing Web access to the papers of
Nobel Prize winners and other prominent biomedical
scientists. The project is designed to aid researchers
and the general public and to develop procedures for
digitizing manuscript collections. The creation of a
Web site for each scientist involves digitizing
documents (text, pictures, and videos), creating
metadata or item-level catalog records for individual
documents, authoring  introductory biographical
material, and creating an online exhibit designed for the
public. Following the release of the initia site on
Oswald T. Avery last fiscal year, the first installment of
the papers of Dr. Joshua L ederberg became available in



March 1999. Substantial work was done on organizing,
scanning , and creating metadata for the smaller
collection of Dr. Martin Rodbell’ s papersin preparation
for their release in early 2000.

Indexing

LO indexes articles from more than 4,000
biomedical journals so that researchers, heath
professionals, and members of the public may locate
articles on specific topics when they search MEDLINE
or use any of its derivative products. In-house staff,
contractors, and co-operating U.S. and international
organizations perform the indexing under the
supervision of the LO’s Index Section. In addition to
indexing newly published articles, LO also annotates
existing MEDLINE records when the articlesto which
they refer have been retracted, corrected, or challenged
in subsequently published notices or commentaries.

The Literature Selection Technical Review
Committee (LSTRC) (Appendix 6), an NIH-chartered
advisory group of outside experts, advises the Library
about the journalsthat should be included in MEDLINE
and Index Medicus. In FY 1999, the Committee
reviewed 390 journals and rated 60 sufficiently highly
for immediate inclusion in MEDLINE. NLM and the
American Dental Association (ADA) met to discuss the
coverage of dental journalsin MEDLINE. A number of
non-Index Medicus dental journals listed as indexed for
MEDLINE have not been indexed for several years,
due to resource and language limitations at the ADA,
which is responsible for indexing them. The ADA
agreed to review the dental journals and to identify the
subset which should be indexed regularly. Given the
ADA'’s plan to cease publication of the Index to Dental
Literature after the 2000 issues, NLM will assume
responsibility for ensuring that the subset of dental
journals identified as high priority by the ADA is
routinely indexed in the future. In conjunction with the
development of the PubMed Central repository of
electronic research reports in the life sciences proposed
by the Director, NIH, NLM will also expand the
coverage of life sciences literature in the MEDLINE
subset of the PubMed database and in the larger
PubMed database as well. The first step toward this
goa was the decision to index from cover-to-cover
some life sciences journals that have been indexed
selectively for MEDLINE, as part of ageneral effort to
reduce the number of selectively-indexed journals. LO
isworking with the National Center for Biotechnology
Information to establish policies and procedures for
expanding PubMed coverage in the life sciences.

In FY 1999, NLM added 434,000 indexed
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citations to MEDLINE, which brought the number of
MEDLINE citations to more than 10 million. Of the
citations added this year, 43 percent were input via
keyboarding, 33 percent by scanning and optical
character recognition (OCR), and 23 percent were
received in SGML-tagged electronic format direct from
the publishers. However, by the fourth quarter of FY
1999, NLM had essentialy achieved the goa of
inputting one-third of MEDLINE citations by each of
these methods. (This goal was established by the
Director of NLM in January 1996 when 100 percent of
MEDLINE citations were entered by keyboarding.) The
Lister Hill Center continues to develop enhancements
to the scanning/OCR operation to improve its
efficiency. Journalsthat are more amenable to scanning
are also more likely to move to direct submission of
SGML-tagged data, so some gains in SGML input,
which isthe preferred of the three methods, may come
at the expense of scanning/OCR input. One way or
another, however, the amount of keyboarding is likely
to continue to decline. At the close of FY 1999, NLM
was receiving SGM L -tagged data from 126 publishers
for atotal of 723 journals.

Irrespective of theinitial data entry method, all
MEDLINE citations are transferred to an online
indexing system where indexers add subject headings
and other data elements necessary to complete the
citations. The current mainframe-based online indexing
system is one of the many internal processing systems
being replaced as part of NLM System Reinvention.
During FY 1999, the Office of Computer and
Communications Systems and LO made substantial
progress on developing and testing the new indexing
data creation and maintenance system, which is
scheduled for implementation in FY 2000. The new
system is Oracle-based, will use the Unicode character
set, and will output citations in an XML format, both
for PubMed and for licensees of NLM data.

LO continued to work with the Lister Hill
Center on the Indexing Initiative research project, with
the goal of identifying automated methods that can
improve access to scientific literature without
increasing the level of human resources required. LO
conducted initial experiments to assess the feasibility of
automated indexing of gene namesin journals known to
publish articles related to yeast genes. The results were
promising, but, since yeast is in some ways an ideal
case, follow-on experiments involving other organisms
are needed.

Information Products

NLM produces online databases, other



electronic  products, and print publications
incorporating its authoritative indexing, cataloging, and
thesaurus data. LO collaborates with other NLM
Divisonsto produce and distribute some of the world's
most heavily used medical information resources.

Databases and Web | nfor mation Resources

Use of the MEDLINE database via PubMed
and Internet Grateful Med (which interfaces with the
PubMed database and its Entrez retrieval system) now
exceeds 18 million searches per month, a 60 percent
increase from the previous year. Approximately 80,000
unique “I1P” addresses access PubMed each day. As
planned, use of the ELHILL retrieval system dropped
81 percent to about 3 million searches for the entire
year. LO assisted the National Center for
Biotechnology Information in the development and
testing of a new release of PubMed that includes many
features requested by librarian searchers. A betaversion
of this release became available for user testing and
feedback late in FY 1999. LO staff also worked with
the Lister Hill Center on the design and devel opment of
a new NLM Gateway, with the goal of providing a
simplified interface which can search and return
relevant results from multiple NLM systems. As an
interim step in this direction for NLM’ s health services
research databases, NICHSR and the Lister Hill Center
implemented an HSR Search capability which provides
a single point of entry to search the HealthSTAR
bibliographic database, the HSRProj research projects
database, the HSTAT full-text database, the prototype
HSR Tools database, and health services research
organizationsin DIRLINE. Both PubMed and HSTAT
also have reciproca links with the new National
Guidelines Clearinghouse sponsored by the Agency for
Health Care Policy and Research, the American
Medical Association, and the American Association of
Health Plans.

In a mgor milestone for NLM System
Reinvention, direct online accessto ELHILL ceased on
September 30, 1999. Twenty-eight years earlier the first
version of ELHILL ushered in the era of online
searching via commercia telecommunication networks.
ELHILL evolved to a blindingly fast, highly reliable,
sophisticated command language search system that
could perform miracles of preciseretrieval in the hands
of expert searchers. However, ELHILL was not ideally
suited to interact with personal computer interface
programs, as annoying technical glitchesin successive
versons of Grateful Med illustrated. It could not easily
support statistical matching, ranking, and clustering
retrieval techniquesthat are especially useful to people
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without special search training. Nor could it be used to
embed pre-formulated MEDLINE searches into Web
pages, asis easily accomplished with PubMed. ELHILL
also required programming expertise of atype that has
essentially disappeared from the marketplace. Despite
technical limitations that increasingly prevented NLM
from devel oping new services and retrieval capabilities,
ELHILL’s speed, reliability, and sophisticated search
capabilities proved very difficult to replace. If “legacy
system” can be defined as “a system that works,”
ELHILL was the quintessential legacy system.

In another major System Reinvention
achievement based on the implementation of the
Voyager integrated library system, NLM released a new
online public access catalog, LOCATORplus, in April
1999. The new Web-based catalog combines
information previousy found in the separate
CATLINE, AVLINE, and SERLINE files; indicates the
current availability of specific items; presents titles
retrieved in rank order; and supports direct Web links
to the full-text of titles described in the database. In FY
1999, the first step in moving the citations from
specialized NLM databases into the PubMed database
(for the journal citations) and LOCATORplus (for
monograph and chapter citations) was accomplished
when journal citations from HealthSTAR were added to
PubMed in June 1999. LO and OCCS expect to
complete this process for HealthSTAR, AIDSLINE,
HISTLINE, SPACELINE, BIOETHICSLINE, and
POPLINE in FY 2000. Early in 1999, LO and the Ligter
Hill Center developed and released a Web-based MeSH
browser that provides access to the full MeSH records
needed by indexers and catalogers, replacing the
ELHILL MeSH file.

Citations from the 1960-63 volumes of Index
Medicus were loaded into the OLDMEDLINE file,
which now includes nearly 800,000 records. Contracts
were awarded to keyboard 1957-1959 Current List data.

Lakota Technologies, Inc., a Native American
Organization, will keyboard the January-June 1957
data A contract was awarded to MCP/Hahnemann
University for digitization of the Index Catalogue of the
Library of the Surgeon General, an important source
for historians of medicine and science. Work was
completed on rescanning at higher resolution all
pictures in Images from the History of Medicine. The
higher quality images, complete with new “digital
watermark,” will be viewable on NLM’s Web site in
FY 2000.

On October 22, 1998, NLM released
MEDLINEplus, a new Web-based health information
source for the general public. By the end of FY 1999,
users were accessing this new service at the rate of



about 1 million pages per month. MEDLINEplus
indexes individual Web documents produced by the
National Institutes of Health and other authoritative
sources and also contains pre-formulated MEDLINE
searches designed to retrieve references to articles
likely to be suitable for a non-specialist readers. During
FY 1999, the number of topics covered by
MEDLINEplus increased from 22 to about 225. LO
contracted with heath sciences libraries at the
University of Cincinnati and Indiana University and
with several individual health sciences librarians for
assistance in selecting and describing high quality Web
pages for inclusion in the site. Both inhouse and remote
contract staff use the same maintenance system
developed by OCCS using a combination of Oracle
relational database, Cold Fusion, Java scripts, and Web
technology. This application supports efficient,
distributed creation, review, maintenance, and
monitoring of links to specific Web pages.

The Library released a substantially
redesigned version of MEDLINEplus on September 22,
1999. The redesign was based on recommendations and
data obtained from a variety of sources. Individual users
of the site used the MEDLINEplus “comment” feature
to provide feedback. Librarians participating in the pilot
project to provide health information in about 40 public
library systems provided input in regularly scheduled
conference calls, reports, and site visits. NLM convened
an Ad Hoc Advisory Group on Consumer Health
Information in May 1999 to review MEDLINEplus
(with a focus on the topic of diabetes) and to provide
recommendations on the Library’ s initiative to improve
the public’s access to health information. Chaired by
NLM Director Emeritus, Dr. Martin M. Cummings, the
ad hoc group included heath professionals, health
educators, librarians, and consumer representatives. LO
also commissioned reviews by experts in human-
computer interface design and arranged for a formal
usability test in which members of the public were
videotaped as they attempted to use MEDLINEplus to
answer specific questions. Staff members also studied
Web logs to identify user navigation problems.

Machine-Readable Data

NLM leasesits databases in machine-readable
form to promote the broadest possible use of its
authoritative bibliographic and thesaurus data
Commercial companies, international MEDLARS
centers, universities, and other interested organizations
then make NLM data available online or in CD-ROM
products or use them to improve the functionality of a
variety of medical information systems. In FY 1999, the
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Library distributed MEDLINE and other bibliographic
databases to 53 organizations. Hundreds of
organizations and individuals obtained MeSH data via
file transfer protocol from the Internet. More than 1,100
organizations and individuals license the UMLS
Knowledge Sources and associated programs. The data
are available on CD-ROM, via ftp, or through the
applications programming interface or interactive use of
the UMLS Knowledge Source Server developed and
maintained by the Lister Hill Center.

The reinvention of the Library’s internal
systems inevitably has an impact on the distribution of
its machinereadable data  Following the
implementation of the new integrated library system,
OCCS completed new MARC conversion programs for
NLM'’s cataloging and authority records. NLM now
distributes MARC-formatted cataloging records for
books, seridls, and non-print media in a single
CATFILE. The Library also produces a separate
MARC-formatted SERFILE that contains only the
serial records, with some additional data elements of
interest to those who previously leased the ELHILL
SERLINE database. With the transition away from
ELHILL and the implementation of the new indexing
data creation and maintenance system, NLM will
change to a new XML-format for distribution of
MEDLINE and other journal citationsin 2000. LO and
OCCS staff defined and tested the new format, which
will use the Unicode character set. When the new XML
format is implemented, NLM will distribute weekly
MEDLINE updates via ftp and the full files on DLT

tape.
Print and Electronic Publications

NLM publishes some of its authoritative data
in printed publications, including Index Medicus and
several MeSH publications. The Library continues to
review and modify or eliminate specific print
publications that have outlived their usefulness, given
increasing user access to more flexible forms of NLM
data

As NLM replaces its legacy systems, the
programs that generate any publications the Library
intends to continue must aso be replaced. During FY
1999, LO assisted OCCS in defining and testing new
methods for generating Index Medicus and the List of
Journals Indexed in Index Medicus. LO has decided
not to print the 2000 List of Serials Indexed for Online
Users, but it will be available in pdf format for local
printing elsewhere. For many years, NLM has produced
cameraready copy for the Index to Dental Literature,
which is published by the American Dental Association,



and for the Hospital and Health Administration Index,
which is published by the American Hospita
Association. The American Dental Association has
informed NLM that it intends to cease publication of
the Index to Dental Literature after the 2000 edition.
The American Hospital Association will cease
publication of the Hospital and Health Administration
Index after the 1999 edition.

The NLM World Wide Web site continues to
grow as the primary vehicle for distributing a wide
range of NLM publications from fact sheets to
extensive reports. There were 2.03 million hitsto NLM
publication pages in FY 1999, a 31 percent increase
from the previous year and about 10 percent of the
overall traffic on the NLM Web site. Among the most
popular publications are issues in the Current
Bibliographies in Medicine series, some of which are
also available in print. Each bibliography addresses a
topic of current interest that may be difficult to search
in NLM’s databases or be spread across the literature of
multiple disciplines. The bibliographies cover topics
that are important to specific programs of the NLM,
NIH, or other Federal agencies. They are often
produced as background for NIH Consensus
Development Conferences or other special meetings.
LO staff members collaborate with outside experts to
produce each bibliography. FY 1999 additions to the
series included: Ethical Issues in Research Involving
Human Participants, Trimethylaminuria (Fish-Malodor
Syndrome) and the Flavin Monooxygenases, and
Multicultural Aspects of Breast Cancer Etiology.

During FY 1999, LO staff members led a
major redesign of the NLM Web site to help site
vigitors find health information more easily, to create a
simpler, cleaner, more consistent look across NLM
pages, and to organize NLM programs and servicesinto
more  understandable  categories. Like the
MEDLINEplus redesign, this effort assisted by the
comments of experts in interface design and by
examinations of Web logsto identify common problems
experienced by visitors to the site. The new site design
debuted on July 22, 1999. User feedback was very
positive, and follow-up analysis of Web logs indicates
that users are getting to sources of health information
more effectively.

Direct User Services

In addition to its electronic and printed
products, LO provides document delivery, reference,
and customer service to remote users as a nationa back-
up to services available from other health sciences
libraries and information suppliers. LO also serves a
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large onsite clientele in the NLM reading rooms.
Document Delivery

LO provides copies of documentsin the NLM
collection to other U.S. and international librariesto fill
regquests from health professionals, researchers, and
other interested people which cannot be readily
supplied by other members of the National Network of
Libraries of Medicine, health scienceslibrariesin other
countries, or other document suppliers. LO aso
retrieves documents from the Library’s closed stacks
for use by onsite patrons.

In FY 1999, LO received a total of 751,732
reguests for documents, an 8 percent increase from the
previous year. NLM’s onsite users requested 355,216
documents, an 11 percent increase from FY 1998. In
April 1999, LO and OCCS implemented the closed
stack circulation module of the Voyager Integrated
Library System, which was developed at NLM'’s
reguest. This module requires that each item sent to an
NLM Reading Room be explicitly charged out to a
specific patron and discharged when the item is
returned to the stacks, providing much better tracking of
itemsin the NLM collection and the ability to analyze
onsite use. While testing the new system, LO staff
replaced time-consuming keyboard entry of charge-out
commands with pre-printed barcode commands entered
by electronic barcode readers, thus avoiding an increase
in the time required to provide materials to onsite users.
A “link to local holdings’ was established for most of
the SilverPlatter WebsSPIRS subscription databases
that LO makes available to onsite patrons and staff. The
link connects an onsite user from the SilverPlatter
bibliographic record to NLM’s LOCATORplus catalog
on the Internet.

The number of interlibrary loan requests
increased 6 percent to 396,516. Seventy-six percent
were filled, up from 74 percent in FY 1998. Twenty-
eight percent of the filled requests were filled
electronically. Throughput rates were outstanding: 80
percent of reguests were processed within 8 hours of
receipt, 90 percent within 24 hours, and 95 percent
within 48 hours. The FY 1998 implementation of the
Relais automated document request tracking and
fulfillment system has both speeded throughput and
reduced transaction costs. A new version of Relais
installed in the fourth quarter of FY 1999 provided
additional workflow enhancements.

Relais enhances document request processing
at NLM, but the DOCLINE system continues to route
ILL requests among U.S. health sciences libraries and
an increasing number of international libraries. The



3,054 DOCLINE libraries entered 3.02 million requests
into the system, an increase of 4 percent from FY 1998;
12.5 percent of the requests were routed to NLM. The
overal DOCLINE fill rate held steady at 94 percent. By
September 1999, 67 percent of system use was via the
Internet, up from 53 percent in October 1998. Use of
the Loansome Doc feature, which allows individuals
searching via PubMed or Internet Grateful Med to route
document requests to a health sciences library which
agrees to serve them, increased 10 percent to 448,752
requests. Many international PubMed and Internet
Grateful Med searchers are requesting Loansome Doc
service. In an effort to serve these users, LO has
enlisted a number of U.S. and international libraries
which are willing to supply documents to individuals
outside the U.S. The libraries and the countries they
will serve arelisted on the NLM Web site.

Reference and Customer Service

LO provides reference and research assistance
to onsite and remote users as a backup to services
available from other health scienceslibraries. LO also
has primary responsibility for responding to inquiries
from those seeking information about NLM products
and services or assistance in using these services. LO
received a total of 111,279 inquiries from onsite and
offdgte usersin FY 1999. Onsiteinquiriesincreased 20
percent to 56,737, in large part due to initial questions
about the new online public access catalog and onsite
circulation module of the Voyager Integrated Library
System. The number of e-mail inquiries increased 47
percent to atotal of 40,659.

In early FY 1999, LO completed the
consolidation of first-line response to inquiries from
remote requesters in the Reference and Customer
Services Section. The CustomerQ software is now used
to track both e-mail and telephone inquiries, allowing
better analysis of questions received and feedback to
the developers of NLM products and services. Sixty-
five “Frequently Asked Questions’ were added to the
“Contact NLM” section of NLM’s Web pages during
the year. Simplification of the NLM telephone tree and
the use of the same staff to answer both telephone and
email inquiries dramatically improved NLM’s
telephone service. By the end of the fiscal year, 97
percent of phone calls were answered without ever
being in aqueue. The LO and contract employees who
handle first-line service were able to resolve 80 percent
of the e-mail and telephone inquiries; 20 percent were
referred to expertsin other LO or NLM units.

Outreach
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Many LO programs are designed to increase
awareness and use of NLM’'s services by health
sciences librarians and other information providers,
health professionals, researchers, and the genera
public. LO coordinates the National Network of
Libraries of Medicine (NN/LM) which works to
equalize access to health information services and
technology for health sciences libraries, health
professionals, and the general public throughout the
United States; develops major exhibitions and other
programs in the history of medicine; and conducts a
range of training programs for health sciences
librarians. Many LO staff members give presentations
and demonstrations at professional meetings and write
articles to highlight the NLM programs and services.

National Network of Libraries of Medicine

The goal of the NN/LM is to provide U.S.
health  professionals, researchers, educators,
administrators, and members of the public with timely,
convenient access to biomedical and health information
resources. The NN/LM strives to ensure equal accessto
up-to-date information irrespective of the user's
location or institutional affiliation. The network
includes more than 4,500 health sciences libraries,
including hospital and academic medical center
libraries, located throughout the country. LO’s NN/LM
Office oversees the network programs that are
coordinated and administered by eight Regional
Medical Libraries under contract to NLM. (See
Appendix 1 for alist of the RMLs.) The RML contracts
are re-competed every five years. LO began work on
the request for proposals for the 2001-2005 contracts
which will be issued in FY 2000. The new statement of
work will add an emphasis on outreach to the general
public and will provide increased flexibility to
customize network programs to fit regional
reguirements.

Internet connectivity eases access to many
high quality information sources, so NLM and the
RMLs have focused on ways to improve connectivity
for health sciences libraries and for hedath
professionals. In FY 1999, NLM and the RMLs
conducted a follow-up survey of NN/LM members that
reported no Internet connectivity in FY 1997 or had
joined the network since that time. The results indicate
that 93 percent of all NN/LM members and 91 percent
of hospital library members now have Internet access,
up from 79 percent and 71 percent respectively in FY
1997. The RMLs will continue to assist in connecting



unconnected—and improving access for
underconnected—network members.

The NN/LM is a core component of NLM’s
outreach program. The RMLs and other NN/LM
members develop and conduct many special projectsto
reach underserved health care professionals in both
rural and inner city areas. In FY 1999, the Library
funded 76 special NN/LM projects to improve health
professionals access to information. Examplesinclude:
e Michigan State University is partnering with the
Michigan Public Health Institute to provide computer
equipment and Internet training for the staff of 49
Michigan county public health departments and three
rural hospitals.

* ldaho State University is providing Internet access
and training for five community and migrant health
center clinics in southeastern Idaho.

e Headlth professionals who provide health care for
underserved Hispanic populations in 14 counties in
Northwest Ohio are the targets of a project funded at
Medical College of Ohio. Internet connections and
training in accessing health information resources will
be provided.

* Montana State University will assist tribal college
librarians in providing information services to health
care professionals in the Indian Health Service.

e Boston University Medical Center, in collaboration
with the Boston Public Health Commission, will
provide information skills training on HIV/AIDS
resources to staff at Title | and City of Boston
Prevention, Education and Care funded programs.

*  The Southwest Georgia AHEC will provide hands-
on training workshops in the use of PubMed and CDC
Wonder for public health professional s on the staffs of
14 county public health offices.

e The University of Connecticut Health Center
Library will upgrade the Internet connections for 22
district and municipal health departments and 14 part-
time health departments in Connecticuit.

e State and loca public health professionals in the
Dallas, Denton, and Forth Worth areas will receive
intensive Internet training as part of the project at the
Texas Woman's University Libraries. Onsite resource
demonstrations will be conducted using a mobile
computer lab.

e TheHouston Academy of Medicine will work with
the Houston Department of Health and Human
Services, the Houston Public Library, and the Harris
County Public Library to develop an outreach
awareness campaign. The campaign will acquaint
public health workers with the resources of NLM and
CDC. A special public health homepage with links to
NLM and CDC, and local, state and regional sites will
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be devel oped.

A number of the projects targeted toward
public health professionals resulted from Partners in
Information Access for Public Health Professionals, a
joint effort of NLM, the NN/LM, the Centers for
Disease Control and Prevention, the Health Resources
and Services Division, the Association of State and
Territorial Health Officials, the National Association of
City and County Health Officias, and the Public Health
Foundation. The NN/LM Office works with the
National Information Center for Health Services
Research and Health Care Technology (NICHSR) and
the Specialized Information Services Division to
coordinate NLM’ s participation in this program, which
is designed to improve access to advanced information
technology and information services for practicing
public health professionals. The partnership also led to
a joint NLM/CDC satellite broadcast on Accessing
HIV/AIDS Information Resources on February 11,
1999 and the addition of initial chapters of the Guide to
Community Preventive Services to NLM’s HSTAT
(Health Services and Technology Assessment Text)
database.

The NN/LM also plays akey role in NLM’s
new initiative to improve the general public's accessto
health information. An additional staff position has
been added to LO'sNN/LM Office and to esch RML to
assist in developing outreach programs to the general
public. The NN/LM Office directed the FY 1999 pilot
project to assist public libraries in providing health
information services to their users. A joint effort of
NLM, the Friends of the NLM, the Kellogg Foundation,
the Medical Library Association, the Public Library
Association (a division of the American Library
Association), this project paired 40 public libraries or
library systems in nine states and the District of
Columbiawith NN/LM health sciences libraries which
could provide training and back-up reference and
document delivery assistance. Pilot project participants
became users and testers of NLM’s new MEDLINEplus
Web site, aswell as other NLM services. The results of
the pilot, which ran from October 1998 to June 1999,
were assessed by a combination of reports, conference
cals, site visits, focus groups, and NLM service use
statistics. Although it proved difficult to isolate and
measure the precise impact of the pilot project,
participating public libraries were enthusiastic about the
training received, were more confident in responding to
health information questions from their patrons, and
found the expanding MEDLINEplus Web site
increasingly valuable in responding to these questions.



Experience gained from the pilot project was
factored into a reguest for proposals issued to all
NN/LM members for specia outreach projects to
improve the public’ s access to health information. The
request encouraged health sciences libraries to
collaborate with a range of players who can provide
health information to the public, including health
professionals, public health authorities, public libraries,
schools, churches, and other community-based
organizations. NLM received 75 proposals in response
to this solicitation and will fund more than 40 projects
in FY 2000.

The RMLs and other NN/LM members
conduct the majority of exhibits and demonstrations of
NLM products and services at health professional and
other meetings around the country. LO staffs some of
the exhibits in the Washington, D.C. area, at the annua
meetings of the Medical Library Association, and at
some distant meetings focused on health services
research, public health, and the history of medicine. In
FY 1999, NLM and NN/LM services were displayed at
201 exhibits at national, regional, and state association
meetings across the U.S. The exhibit schedule is being
expanded to include more meetings of public librarians
and consumer groups. LO arranged for the devel opment
of new exhibit booths for use by all NLM program
areas. The new modular booth, which debuted in athree
segment island configuration at the Medical Library
Association meeting in May, includes large plasma
display screens for demonstrations and mini-training
classes.

Historical Exhibitions and Programs

LO's History of Medicine Division
periodically mounts major exhibitions in the NLM
lobby and rotunda, with assistance from the Office of
the Director, the Lister Hill Center, the Office of
Administration, and the Office of Communications and
Public Liaison. Designed for the interested public as
well as the specialist, these exhibitions are part of
NLM'’s outreach program. Breath of Life, the largest
exhibition NLM has ever mounted, opened on March
23, 1999. HMD directed the development and
production of this complex exhibition on the history of
asthma and the current state of knowledge about the
diseasein collaboration with the National Heart, Lung,
and Blood Ingtitute, the National Institute of Allergy
and Infectious Diseases, and the National Institute of
Environmental Health Sciences. Dr. Sheldon Cohen
served as senior advisor to the exhibition; the visiting
curators were Robert Aronowitz, Carla Keirns, and Dot
Sparer. The exhibition employs innovative interactive
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displays developed by the Lister Hill Center, aswell as
historical objects and illustrations. The Friends of the
NLM sponsored a special opening program and
reception on the evening of March 22 for the NLM staff
and invited guests, including residents and their families
from the Children’s Inn at NIH. Participants in the
opening program included Jackie Joyner Kersee and
Nancy Hogshead, Olympic gold medal winners and
asthma sufferers, and the “ Sesame Street” characters
Rositaand Luis, who aong with Dani, a special Muppet
with asthma, performed part of a new bilingua
multimedia childhood asthma educational campaign “A
Is For Asthma.” An online version of the exhibition is
available on NLM’s Web site.

HMD ingtalls “mini-exhibits’ each year in the
exhibit cases at the entrance to the HMD reading room.
That Girl Thereis Doctor of Medicine, commemorating
the 150th anniversary of Elizabeth Blackwell’'s
graduation from medical college, opened in January
1999. Classics of Traditional Chinese Medicine from
the National Library of Medicine Collection opened in
September 1999. HMD sponsors a series of seminars by
historical scholars as well as specia lectures to
celebrate African American History Month and
Woman's History Month. Thisyear Dr. David McBride
lectured on “The African-American Medical
Experience; Perspectives and Prospects’ on February
11, 1999, and Dr. Regina Morantz-Sanchez presented
atalk on “Dr. Mary Dixon Jones on Trial: Historical
Reflections on the Problem of the * Difficult Woman'”
on March 24, 1999. HMD staff members presented
historical papers and lectures at professional meetings
throughout the year and also published the results of
their scholarship in books, chapters, articles, and
reviews.

Training Programs for Health Sciences Librarians

LO develops online services training programs
for health sciences librarians and other search
intermediaries and oversees the activities of the NLM-
funded National Online Training Center at the New
Y ork Academy of Medicine. LO also directs the NLM
Associate Fellowship program for post-masters
librarians and a continuing education program in health
services research and related topics for practicing health
sciences librarians.

In FY 1999, LO and the National Online
Training Center taught 740 experienced searchers how
to transition from ELHILL to PubMed and another 431
students the basics of searching PubMed. The training
manuals for these courses are now available on the
NN/LM Web site. NLM is moving toward an



interactive Web-based approach for some online
training.  Interactive courseware is now under
development for the new version of PubMed.

The eight participants in the 1998/99
Associate Fellowship were the first who were eligible
for the optional second year of the program, which will
be spent in an academic medical center, hospital, or
other health-related institution. The purpose of the
second year isto give librarians experience in working
with multi-disciplinary teams to integrate library and
information services into the patient care, research, or
education missions of a parent institution. Four of the
1998/99 Associates elected a second year program: two
at the University of North Carolina and one each at the
Medical College of South Carolina and the University
of Louisville. The other four Associates accepted
positions at the University of Alberta and the Alberta
Heritage Foundation for Medical Research, the Naval
Surface Warfare Center, under contract to the
University of Arizona, and at NLM. Seven 1999/2000
Associate Fellows began the program in September.
Four are members of minority groups.

HMD assisted NICHSR in identifying an
historian to write a script for a half-hour video history
of health services research to be used in NLM's
introductory course on health services research for
health sciences librarians. The video will draw heavily
on the library of oral history transcripts and video
interviews that LO has been developing as part of its
efforts to document the history of health services
research. Both the introduction to health services
research course and a new health services research
statistics class commissioned by NLM will be taught at
the 2000 annual meeting of the Medical Library
Association.

In celebration of National Medical Librarians
Month in October 1998, LO and the Lister Hill Center
created specia Web pages highlighting the
achievements of a number of health scienceslibrarians
in the National Network of Libraries of Medicine.

Health Infor matics Activities

17

In addition to its basic service activities, LO
staff members represent NLM on severa initiatives
designed to promote more effective health applications
of advanced computing and communications
technologies. In FY 1999, LO continued to serve on the
Department of Health and Human Services (HHS)
Health Data Standards Committee that is overseeing the
implementation of the administrative simplification
provisions of the Health Insurance Portability and
Accountability Act of 1996. LO contributed
subgtantially to the codes and classifications sections of
the proposed rule on administrative transactions and
assisted in analyzing and resolving comments received
on the proposal. LO initiated and now directs a contract
jointly funded by HHS-Department of Defense-
Department of Veterans Affairs for the continued
development and free distribution of LOINC (Logical
Observations: Identifiers, Names, Codes), a detailed
clinical coding system that will be recommended for
use in the claims attachment standards.

NICHSR isthelead NLM component working
with the Agency for Health Care Policy and Research
to arrange ajoint NLM/AHCPR workshop on advanced
training for research at the intersection of medical
informatics, health services research, and public
health. The invited workshop, which is scheduled for
January 2000, will involve representatives from the
informatics and health services research training
programs funded by NLM and AHCPR.

LO staff members serve as project officerson
telemedicine evaluation contracts funded by NLM’s
Office of High Performance Computing and
Communications. NICHSR also directs a research
project designed to measure the impact of guideinesfor
meta-analyses on the quality of meta-analyses published
in several prestigious journals.



Tablel

Growth of Collections

Collection Previous Added New Total
Total FY 1999 (9/30/99)
(9/30/98)
Book Materials
Monographs:
Before 1500 .......cccceeevveeveeinnnne, Y- T O T 578
1501-1600.......ccceveerreeirrennne, L3R 1 K O 5814
1601-1700.......ccoeeverreirenen. 10,129.....ociciiieiieiieereeiens Ao, 10,133
1701-1800.......cceeeverreirenen. 28472 ..o D 24,477
1801-1870.......ccoveeverreirennen. N 0 A B e 41,155
AMENiCaNA.......oeeeeveeereecreenee. 2,34 O e 2,341
1870-Present ........ccoceuveunnee 659,437 ...coocevveiieie 8,577 e 668,014
Theses (historical) ........ccoceveevieninnne 281,79 ..., O 281,794
Pamphlets.......ccccovvreiirineirineeen 172,021 [0 R 172,021
Bound serial volumes.................... 1,129,701.......cccvvvevrrennnee. 26,812t 1,156,513
Volumes withdrawn .........ccccceceeeeeenne (66,481).....cccciveiriennnnns (2,254) ..o (68,735)
Total volumes................. 2,260,950.......cccccveeveenen. 33,155 2,294,105
Nonbook Materials
Microforms:
Reels of microfilm............... 95,920.....ccceeirriereennne. 6,840 ......cceiiiiieeeeeeeeee 102,760
Number of microfiche........ 396,580........ccceeiuvieennnne 9,842 ...t 406,422
Total microforms............... 492,500......cccccveeernennnn. 16,682 .....ccccveeereieceeeireeeeeeenns 509,182
AUdioViSUAIS........cooveerierieiece e, 63,782...cccuvecrieriiiiiinns LA51 e 64,933
Computer software..........ccooeveeeeieeene 1,408.....cooeiieieeeee 112 e 1,520
PICIUrES vveeeceeceeceeeceee e 56,601......ccccvverieirieirieirens 83 s 56,684
MaNUSCIIPLS....ccveveerrerrieereseseenenns 2,729,072, 129,885 .....cvveveiieiieiie e 2,858,957
Total nonbook................. 3,343,363.....ccccverenen. 147,913 ... 3,491,276
Total book and nonbook.............. 5,604,313.....ccccievenns 181,068......c.cceveveereeresieenen, 5,785,381
Table?2
Acquisition Statistics
Acquisitions FY 1997 FY 1998 FY 1999
Seridl titlesreceived..........cocovereeenenns 22,378...occvveiereerannn, 22,247 .o 22,433
Publications processed:
Serial pieces......ccocvvvrirnene. 150,713....cccveveernen, 146,921 ......ooovveeeereecreereeee, 123,823
(0111 S 21,422, 21,642 ..o, 14,418
Total .o 172,135....cccceveenee. 168,563 .....cocccveereeieiie e, 138,241
Obligationsfor:
Publications................... $5,282,348............ $5,266,996 ........coveeiierieriennenn $5,370,797
(For rare books) .............. ($267,221).....cocuvuenee. ($251,293) ....covreeieieiee e ($292,603)
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Table3

Cataloging Statistics

FY 1997 FY 1998 FY 1999
Completed Cataloging.........ccccceeeuenne. 20,296......ccooeieirienn 18,803 ... 14,396
Table4
Bibliographic Services
SEIVICES. ..ttt FY 1997 ..o, FY 1998.....ccooiinririennns FY 1999
Citations published in MEDLINE* ........... 519,012.....cciiirireene 411,921 ... 434,525
For Index Medicus® ..........ccoveeneriecenennne. 499,794 ...t 388,022.....cceiiieiins 421,423
Journalsindexed for Index Medicus.............. 3211 e, 3,302 3,394
Abstracts entered........coooeeevneeenneicniniene. 398,576 ..o 312,064 ... 338,435

* Figuresfor FY 1997 reflect reduction of a backlog carried over from FY 1996.

Table5
Circulation Statistics
Activity FY 1997 FY 1998 FY 1999
Requests Recalved .........cccovevvenieenieniennns 630,190 .......ccceierrieeiene 694,281......cccceeeeeeee 751,732
Interlibrary Loan.........cccceevevnne. 353,408 .....ccveeeieeeeennn 374,79 ... 396,516
ONSItE .o 276,782 .o 319,490......cccoeeecirieenne 355,216
Requests Filled:463,011...........ccceevvueeenene 523,081 ... 570,966
Interlibrary Loan.........cccceevevnne. 252,830 ... 275,588.....ciiciiiiiiiiein 301,073
Photocopy........cceevreenee. 239,575 ..o 264,301......cccccveeiieien 291,743
Original .......ccoovvevvvniennnn 11,670 .o 10,167 e 8,229
Audiovisud ..........coveeunnnne. 1,585 .. 1,120 1,101
ONSItE ..o 210,181 ..., 247,493......oooceeeieeee 269,893
Table 6
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Online Searches—All Databases

FY 1997 FY 1998 FY 1999
Total online searches..........ccccoceveenene. 21,000,000.......ccccerunee 104,000,000........ccerveuene. 191,000,000
Table?7
Reference and Customer Services
Activity FY 1997 FY 1998 FY 1999
OffSIte reqUESES ....ovvvcveeeceees e 21,297 oo 27,070 54,542
ONSIte reqUESES......ccvvcveeeeeeeieseese e 40,851 ...ceeverceeeeeen 43782 56,737
TOtaAl oo 62,148 .....cvrreeeeeien 70,852....cciirierrerieieens 111,279
Table8
History of M edicine Activities
Activity FY 1997 FY 1998 FY 1999
Acquisitions:
BOOKS ..o 76 o L0 F 170
Modern manuscripts .........c........ 4501000 274,530..c..cccuieeeeieiennien, 129,885
Prints and photographs ..........ccccee.. 306 . 849....cieeeee 1,773
Historical audiovisuals.........c.ccoceeerueneee 36 e 7 SRR 114
Processing:
Books cataloged........ccevvvvrireeiiennnns B58 e 193 58
Modern manuscripts cataloged............... O O 0
Pictures cataloged..........ccevveeeveereerenene O O TS 83
Citationsindexed ........c.ccccecvvrienenn 2,430 .o 1,516 1,022
Public Services:
Reference questions answered ......13,701 .......cccovveevereennn 12,387 . 14,050
Onsiterequestsfilled ........ccccvevenene (S I 3,733 3,672
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SPECIALIZED INFORMATION
SERVICES

Melvin Spann, Ph.D.
Associate Director

The Toxicology and Environmental Health
Information Program (TEHIP), originally known asthe
Toxicology Information Program, was established more
than 30 years ago within the National Library of
Medicine in the Division of Specialized Information
Services (SIS). Over the years TEHIP has evolved to
provide for the increasing need for toxicological and
environmental health information, taking advantage of
new computer and communication technologies. Such
mechanisms have enabled us to provide more rapid
access to awider audience. Our development of novel
search capabilities means that users need not have
extens ve search knowledge and thus allows data to be
relayed to them more efficiently. Finaly, we have
moved beyond the bounds of the physical National
Library of Medicine, exploring ways to point and link
users to relevant sources of toxicological and
environmental health information wherever these
sources may reside. This is being accomplished
primarily through the TEHIP and AIDS Web sites
developed and maintained by SIS. Continuous
refinements and additions are made to allow easy access
to a range of information collected by this Division.
Significantly, our usage increased over the past year as
we made access to al toxicology data free over the
Internet. All accessto NLM’s AIDS/HIV information
resources has been free for several years.

In FY 1999 SIS reexamined the scope and
coverage of current programs, proposed new
opportunities to enhance SIS information services, and
investigated emerging areas, including the application
of new multimedia technology in the delivery of
information services. This examination has been guided
by an Institute of Medicine (IOM) evaluation of the
TEHIP Program in a report, Toxicology and
Environmental Health Information Resources: the Role
of the National Library of Medicine, released in the
spring of 1997. Another IOM committee was convened
in FY 1998 to prepare afollow-on report which has also
been instrumental in our planning process. The report
of this committee was published in 1999 as Internet
Access to the NLM’s Toxicology and Environmental
Health Databases.
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Resour ce Building

The wide range of resources related to
toxicology and environmental health information and
AIDS/HIV information include many databases that are
created or acquired as well as other services and
projects.

The Hazardous Substances Data Bank
(HSDB) continues to be a highly used resource,
averaging over 6,000 searches each month. Increased
emphasis was placed on providing more data on human
toxicology and clinical medicine within HSDB, in
keeping with earlier recommendations of the Board of
Regents' Subcommittee on TEHIP. Changes to the
composition of the Scientific Review Panel were made
to accommodate the shift in content emphasis. Newer
sources of relevant data are being examined for
incorporation into new and existing data fields within
the current 4,545 HSDB records. Because of increased
staff efforts, more records are being processed through
special enhancements, including source updates from
various peer-reviewed files. These enhancements are
being made possible by a customized Windows-based
PC workstation with enhanced file-building features.

CHEMID (Chemical Identification File) isan
NLM online chemical dictionary that contains over
344,000 records, primarily describing chemicals of
biomedical and regulatory importance. It also contains
an important set of regulatory data, collectively known
as SUPERLIST. Over 13,000 records are augmented
with the name and an indication of source for chemicals
mentioned in one or more of 31 lists, eg., the
Department of Transportation Hazardous Materials
List, and the Priority List of the Agency for Toxic
Substances and Disease Registry (ATSDR). These data
allow usersto determine if achemical is mentioned on
agiven list and under what name, as well as to search
for chemical classes on theselists. During FY 1999, an
extensive quality control effort was made on datain this
file and new nomenclature data was added to enrich the
file content.

TOXLINE (Toxicology Information Online)
is an NLM online bibliographic retrieval service
produced by merging “toxicology” subsets from some
18 secondary sources. TOXLINE and its backfile,
TOXLINEG5, contain data from sources that do not
require royalty charges based on usage. At the end of
FY 1999 TOXLINE and its backfile contained over two
and one haf million citations. Explorations of new
ways to build TOXLINE are in process as NLM
continues its move to distributed systems.

DIRLINE

(Directory of  Information



Resources Online) is NLM’s online directory of
resources including organizations, databases, bulletin
boards, as well as projects and programs with special
biomedical subject focus. These resources provide
information to users which may not be available from
one of the other NLM bibliographic or factual
databases. DIRLINE continues to receive a high level
of use through a new interface, which became public in
October 1999. This new interface supports direct links
to the web sites of the organizations listed in the
database, as well as direct e-mail connections.
Providing direct links for users facilitates ease of access
for consumers as well as for health professionals. The
quality of the database continues to improve as
duplicates are eliminated through changesin policy and
streamlining of maintenance. Health Hotlines, the
popular publication of health-related toll-free telephone
numbers, has a new web version that also indicates the
availability of Spanish-speaking customer service
representatives and Spanish language publications from
the resources listed.

The Toxic Chemical Release Inventory (TRI)
series of files now includes three online files, TRI95
through TRI97. These files remain an important
resource for environmental release data and continue to
attract new users. Mandated by the Emergency Planning
and Community Right-to-Know Act (Title 11l of the
Superfund Amendments and Reauthorization Act of
1986), these EPA-sponsored databases contain data on
environmental release data to air, water, and soil for
over 600 EPA-specified chemicals.

The Chemical Carcinogenesis Research
Information System (CCRIS) continues to be built,
maintained, and made publicly accessible by NLM.
This data bank is supported by the National Cancer
Ingtitute (NCI) and has grown to over 8,000 records.
The chemical-specific data covers the areas of
carcinogenesis, mutagenesis, tumor promotion and
tumor inhibition.

The Integrated Risk Information System
(IRIS), EPA’s official health risk assessment file,
continues to experience high usage and be very popular
with the user community. EPA has had a version of
IRIS on the agency’ s Web page since 1996, and as we
move to Web access we will consider how best to
integrate our Web service with what EPA provides.
IRIS now contains 535 chemicals.

The GENE-TOX file continues to be built and
updated directly on TOXNET by EPA scientific staff.
This file contains peer-reviewed genetic toxicology
(mutagenicity) studies for about 3,200 chemicals.
GENE-TOX receives a high level of interest among
usersin other countries.
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The Registry of Toxic Effects of Chemical
Substances (RTECS) is a data bank based upon a
National Institute of Occupational Safety and Health
(NIOSH) file by the same name which NLM has
restructured and made available for online searching.
With our move to free Internet access to all databases,
NIOSH requested that we no longer include RTECS on
our system.

The Developmental and Reproductive
Toxicology (DART) database now contains over
43,000 citations from literature published since 1989 on
agents that may cause birth defects. DART is a
continuation of the Environmental Teratology
Information Center backfile (ETICBACK) database,
which contains almost 50,000 citations to literature
published from 1950-1989. DART isfunded by NLM,
the Environmental Protection Agency, the National
Institute of Environmental Health Sciences and the
FDA'’s National Center for Toxicological Research and
ismanaged by NLM.

The Environmental Mutagen Information
Center (EMIC) database contains over 23,000 citations
to literature on agents that have been tested for
genotoxic activity. A backfile for EMIC (EMICBACK)
contains over 75,000 citations to the literature
published from 1950 to 1991. EMIC is funded by the
Environmental Protection Agency and the National
Institute of Environmental Health Sciences and
managed by NLM.

Resour ce Access

The SIS Web server provides a central point
of access for the varied programs, activities, and
services of the Divison. Through this server (
http://sis.nim.nih.gov) users can access interactive
retrieval services in toxicology and environmental
health or AIDS/HIV information, find program
descriptions and documentation, or be connected to
outside related resources. During FY 1999, a
redesigned SIS web site was made available to the
public. The SIS web site now incorporates information
about SIS in general, as well as toxicology and
environmental health (http://sis.nlm.nih.gov/tehip.htm)
and AIDS information (http://sis.nim.nih.gov/hiv.htm).
Both the toxicology and environmental health and
AIDS web pages provide links to NLM outreach
activities in these subjects, access to NLM databases,
links to selected web sites in these subjects, as well as
tutorials, fact sheets, and other publications produced
by SIS. Over 7,000 usersvisit the SIS web site weekly
and view approximately 40,000 pages.



Toxicology Data Network (TOXNET)

The Toxicology Data Network (TOXNET),
NLM’s computer system providing access to the
majority of its toxicology files, has moved from a
networked microprocessor environment to a UNIX—
based platform (Solaris Version 2.6) on a SUN
Enterprise 3000 computer. Concurrent with this
transition to improved hardware and software was the
announcement that TOXNET access would be free via
an easy-to-use Web interface. In FY 1999, SIS debuted
a new search interface to access al of the SIS
toxicology and environmental health databases. This
new search interface (http://toxnet.nim.nih.gov) allows
users to easily search HSDB, TOXLINE, CCRIS,
Gene-Tox, DART, EMIC, IRIS, and TRI. Based on
recommendations from the Institute of Medicine, users
are presented with a basic search screen with just a
single input box for searching. Most relevant records
aredisplayed first and all search terms are highlighted.
The search system also assists users in searching for
drugs or chemicals by automatically adding synonyms
and CAS Registry Numbers. This feature enhances
retrieval across databases, aswell as simplifying search
strategies for users. Users also have several optionsto
sort records and to print and download all retrieved
information. Custom search screens for more
sophisticated users are under development.

Internet Grateful Med (IGM)

Near the end of FY 1998 accessto TOXLINE
and ChemID was added to IGM, where access to
DIRLINE, the AIDS/HIV databases, MEDLINE, and
many other NLM databases was aready being
provided. Thisroute of access (http://igm.nim.nih.gov)
isfreeto al users.

Chemical Structure Server

The chemical structure server has evolved
from a mechanism to provide structure searching for
chemicals covered by SIS databases to a system for
integrating chemical dictionary record building and
structure searching. This system uses special molecular
searching programs and includes a prototype database
for construction of ChemlID records. The chemical
structure server was upgraded in 1999 to support
ChemlDplus, a new version of ChemID. It isavailable
a http://chem.sis.nim.nih.gov/chemidplus/. This new
resource has al the nomenclature available in ChemiD,
plus over 57,000 chemical structures. Users may search
by name or other identifier, as well as by chemical
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structure, substructure, or similar structure. There are
hyperlinked Locators in Cheml Dplus that automeatically
search other Web resources such as MEDLINE, HSDB,
and TOXLINE and SUPERLIST resources for agiven
chemical. In 1999, making thefile public, the beginning
of a new online maintenance system was added to the
system.

AIDS Information Services

NLM has continued to refine its HIV/AIDS
information services and make them more available to
awider audience. SIS staff led the development of the
HIV/AIDS topic page on MEDLINEplus, identifying
and organizing resources of specific interest to
consumers. This page is a valuable addition to the
redesigned NLM AIDS home page
(http://sis.nim.nih.gov/hiv.htm)  which  contains
information about NLM’s programs, access to the
HIV/AIDS-related databases, and links to selected
HIV/AIDS resources of a more technical nature.

NLM has continued its successful AIDS
Community Outreach Program with 13 awards in FY
1999, bringing the total number of awards made under
this program to 108. This year, for the first time, an
award was made to another Federa agency, the AIDS
Information Center, U.S. Department of Veterans
Affairs, to place kiosks in the waiting rooms of
infectious disease clinics. NLM-funded projects have
ranged from the simple purchase of hardware and
services to support a widely acclaimed web site
(AEGIS), to the development of low literacy treatment
fact sheetsin English and Spanish, to supporting public
libraries to establish AIDS resource centers within their
institutions.

At the request of our partner PHS agencies,
NLM assumed responsibility for project management of
the AIDS Clinical Trias Information Service (ACTIS)
and the HIV/AIDS Treatment Information Service
(ATIS). NLM has been a partner in these projects since
their inception, but now has increased responsibility.
The ACTIS databases, AIDSTRIALS and
AIDSDRUGS, are available through Internet Grateful
Med, as well as on the Web.

NLM has provided training in the use of
HIV/AIDS resources to a number of different
audiences. As part of the collaborative Partners in
Information Access for Public Health Professionals, SIS
staff led the effort to conduct training via a two-hour
satellite broadcast on February 11, 1999. Thistraining,
targeting those who work in local and state department
of public health, included training in selecting high-
quality, accurate resources, as well as a discussion of



the most valuable of those resources. NLM has entered
into a relationship with the National AIDS Minority
Information and Education Program (NAMIE) to
provide training at regional and other meetings. In
addition, NLM continuesto provide training at a variety
of Historicaly Black Colleges and Universities
(HBCUs) to faculty, staff, and members of the local
community.

Outreach / User Support

SIS continues its support of the Toxicology
Information Outreach Project. The objective of this
initiative is to strengthen the capacity of HBCUs to
train medical and other health professionals in the use
of NLM’s toxicological, environmental, occupational
health and hazardous wastes information resources. In
addition to providing workstations, training and free
online access to HBCUs participating in the training
development project, NLM has collaborated with the
Agency for Toxic Substances and Disease Registry
(ATSDR) to train representatives from additional
schoolsin the use of NLM’ s valuable online resources.
One of the training classes, hosted by Texas Southern
University, included HBCUs and community-based
organizations from the Lower Mississippi Delta. This
classwasjointly sponsored by ATSDR, NLM, and the
Environmental Justice Office of the Environmental
Protection Agency in support of the Mississippi Delta
Project. Other classes with specific user group focus
have been conducted in addition to our usual NLM-
based training.

User Support Computer-Based Activities

In FY 1999, SIS developed TOXICOLOGY
TUTOR I, third in a series of introductory level
computer-based toxicology courses. It takes advantage
of Windows' graphical user interface incorporating
color graphics, photography, animation, and audio. The
TOXICOLOGY TUTOR series is designed for the
Internet, and is available on the SIS Web server.
Additionally, SI'S has developed computer-based demos
for the Internet illustrating the TEHIP databases,
ChemlID, TOXLINE, RTECS, HSDB, CCRIS, IRIS,
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TRI, TRIFACTS, GENETOX, EMIC, and DART. This
and several other overviews are available on the SIS
website.

Alternatives to Animal Testing

SIS continued to compile and publish
references from the MEDLARS files that were
identified as relevant to methods or procedures which
could be used to reduce, refine, or replace animalsin
biomedical research and toxicological testing. Requests
for these quarterly bibliographies have increased, as has
the number of articles deemed relevant to the field.
Bibliographies issued during the past four years are
available on the Internet through the SIS Web server,
and the primary distribution mechanism for this project
is now the Internet.

Other Specialized Services

In addition to toxicologic data files, SIS is
evaluating other areas for creating specialized factual
and bibliographic databases. Resource alocations are
being made to determine the feasibility of initiating
more clinical medicine information products for public,
health professional, and scientific audiences. One area
that SIS is beginning to focus attention on is drug
information. SIS is taking steps to begin a critical
review of itsrole in organizing and disseminating drug
information in various formats. Recognizing that drug
literature isincreasing exponentially, that the Food and
Drug Administration is approving new drugs at a much
greater rate with requirements for post approval
research, and approximately 2,400 sole source drugs
may still have research ongoing, the need for
cataloging, disseminating information and identifying
access points to relevant data sources has become
especialy important. Consumers are receiving drug
information directly from pharmaceutical firms and
numerous other sources, and one role that SIS is
exploring is assessing the integrity and validity of such
information. SIS is also proposing new initiatives that
are timely and responsive to user needs, and will
schedule focus groups to review such proposals to
ensure that resources are utilized appropriately.
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Introduction

The Lister Hill Nationa Center for
Biomedical Communications was established by ajoint
resolution of the United States Congressin 1968 as a
research and development division of the National
Library of Medicine. Lister Hill Center research is
carried out through several major programs, all sharing
the purpose of improving health care information
dissemination and use. We conduct our research by
drawing on a diverse set of scientific fields and
methods. Our researchers have backgrounds in
medicine, computer science, library and information
science, linguistics, engineering, and education. We are
adminigtratively organized into five major components,
and our research activities are regularly reviewed by an
outside advisory group, the Board of Scientific
Counselors, whose members are drawn from the
medical informatics community (Appendix 3).

The Audiovisual Program Development
Branch conducts media development activities with
three specific objectives. Asits most significant effort,
the branch supports the LHNCBC's research,
development, and demonstration projects with high
quality video, audio, imaging, and graphics materials.
From initial project concept through fina project
implementation, evaluation and reporting, including
image creation, preservation, transfer and display, all
forms and formats of imaging are supported.
Consultation and materials development are also
provided by the branch for the NLM's educational and
information programs. With the mission requirement of
the Library expanded to include effective outreach
activities, the support that the branch providesto these
programs continues to increase. From the use of optical
media technologies to teleconferencing and World
Wide Web design support, the graphics, video, and
audio materials requirement has increased in quantity
and diversified in format. The third area of
concentration is the engineering of technical
improvements applied to issues such as image quality
and resolution, color fidelity, media transportability,
media storage, and image communication.
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In addition to technique development by the
staff, the facilities and hardware systems must reflect
state-of-the-art standards in a very rapidly changing
field. High resolution video is a development area being
explored that represents the future for improved
electronic image quality. Multimedia systems and
techniques, visualization and networked media are
being pursued for the educational and the cost
advantages that they offer. Three dimensional computer
graphics, animation techniques, and photorealistic
rendering methods have changed the tools and products
of the graphics artists in the branch. Digital video and
image compression techniques are central to projects
being pursued to improve image storage and
transmission. Included within the Branch is the office of
the Public Health Service historian. Significant efforts
of this office have been devoted to the PHS
Bicentennial celebration, which was extended into
1999. The office also prepared biographical sketches
and provided pictures of all fifteen former Surgeons
General for addition to the web site of the Office of the
Surgeon General. Information about Audiovisual
Program Development Branch projects appears on the
Branch Web server at http://lhncbc.nim.nih.gov/apdb/.

The Cognitive Science Branch conducts
research and development in computer and information
technologies. Important research areas involve the
investigation of a variety of techniques, including
linguistic, statistical, and knowledge-based methods, for
improving access to biomedical information. Branch
members actively participate in the Unified Medical
Language System project and collaborate with other
NLM research staff in NLM's Indexing Initiative,
whose goa is to develop automated and
semi-automated techniques for indexing the biomedical
literature. The Branch also conducts research in digital
libraries and is currently collaborating with NLM's
History of Medicine Division on Profilesin Science, a
project to digitize collections of prominent biomedical
scientists. During the past year, Branch staff have also
worked on the development of a database of
information on clinical trias.

The Communications Engineering Branch
conducts applied research and development in image
engineering and communications engineering,
motivated by NLM's mission-critical tasks such as
document delivery, archiving, automated data entry for
the creation of MEDLINE records, as well as wide
Internet access to biomedical multimedia databases, and
future imaging applications in support of medical
educational packages employing digitized radiographic,
anatomic, and other imagery. In addition to applied
research, the Branch also develops and maintains



operational systems for production. The Branch
conducts research in the capture, storage, processing,
online retrieval, transmission and display of both
biomedical documents and medical imagery. Data types
of interest include bitmapped bitonal document images,
digitized color documents, digitized x-rays, color
cryosection images from NLM's Visible Human
collection, and motion video. Areas of active
investigation center on document image analysis and
understanding techniques, image compression, image

enhancement, image feature identification and
extraction, pseudo-grayscale rendition, image
transmission and networks implemented via

asynchronous transfer mode (ATM) and satellite
technologies, optical character recognition (OCR) and
man-machine interface design applied to automated
data entry. Information on these projects appear in this
report under the headings MARS, DocView,
Biomedical Multimedia Database R&D, Advanced
Medica Imaging Tools, Image Storage and
Transmission, and Next Generation Internet.
Information about Communications Engineering
Branch projects appear on the Branch Web server at
http://archive.nim.nih.gov/.

The Computer Science Branch applies
techniques of computer science and information science
to problems in the representation, retrieval and
manipulation of biomedical knowledge. Branch projects
involve both basic and applied research in such areas as
intelligent database systems, multimedia hypertext
information delivery, and machine-assisted indexing for
information classification and retrieval. Research issues
include knowledge representation, knowledge base
structure,  knowledge  acquisition, and the
human-machine interface for complex systems.
Important components of the research include
embedded intelligence systems which combine local
reasoning with access to large-scale online databanks.
Other  project work involves multimedia
knowledge-based systems with interactive video
capability and systems which search multiple databases
with a single user query. Research staff include the
teams which developed NLM's Internet Grateful Med
and HSTAT (Health Services/Technology Assessment
Text) programs and the team which annually produces
the Unified Medical Language System M etathesaurus.
Branch staff coordinate medical informatics training,
including the eight-week NIH elective in medical
informatics for third and fourth year medical students
held each spring. Information about Computer Science
Branch projects appears on the Branch Web server at
http://Ihc.nlm.nih.gov/Ihncbc/organi zation/cs/csb.html.

The Office of High Performance Computing
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and Communications serves as the focal point for the
NLM’'s High Performance Computing and
Communications planning, research and devel opment
activities with federal, industrial, academic, and
commercial organizations. The major activities of the
office center around the Visible Human Project, the
Telemedicine Program and the Next Generation
Internet. During FY 1999 we have added an additional
staff member with experience in anatomy, histology and
the applications of computers to medical problems as
well as Learning Center staff.

Lister Hill Center research activities involve
both basic and applied informatics and fall into several
broad research areas, and many of our research projects
involve collaboration across our organizational units.
K nowledge processing research includes language and
information processing and knowledge based indexing
systems. Information systems research includes
consumer health informatics, database systems, digital
library research, and medical education systems. Image
processing research includes image segmentation,
compression, and transmission methods and algorithms.

We provide ongoing informatics training to
individuals at various stages in their careers. Trainees
participate in collaborative research on our campus and
have the opportunity to work closely with our staff in
any of the research areas in which we are engaged.
They have accessto our on-Site resources, facilities, and
staff, and have the opportunity to pursue their research
interestsin the broad context of our research programs.

In support of our R&D activities, we host
several laboratories, provide core system support,
ensure system security, and conduct advanced network
planning. In addition, we provide research support for
Visible Human, telemedicine and health applications
for the Next Generation Internet.

The most current information about Lister Hill
Center activities can be found on our Web site at
http://lhncbc.nim.nih.gov.

Knowledge Processing
Unified Medical Language System

The Unified Medical Language System
(UMLS) project conducts research to improve the
retrieval and integration of biomedical information. The
UMLS project continues to devel op knowledge sources
that can be used by a wide variety of application
programs to overcome retrieval problems caused by
differences in the usage of biomedical terminology
across a wide range of information resources. The



Metathesaurus is the largest of the UMLS knowledge
sources, representing multiple biomedical vocabularies
organized as concepts in a common format. The
SPECIALIST lexicon is a large syntactic lexicon of
medical terminology, currently containing some
125,000 lexical items. The lexicon is accompanied by
a set of lexical tools that are designed to help users
abstract away from linguistic variations such as singular
and plura forms of the same word, differences in
punctuation and word order, and spelling variation.

The 2000 edition of the Metathesaurus will
contain nearly 750,000 concepts. New editing and work
management systems are facilitating better use of
resources, better management and improved quality
assurance. The porting of all Metathesaurus systems
from the Ingres relational database management system
to Oracle is on schedule, with production operations
scheduled to switch over in the second quarter of 2000.
The Metathesaurus 2000 release will be created in a
new automated production system. The software and
infrastructure changes should alow moving to a more
frequent release schedule as active users exhibit a need
for more current information. Examples include those
using terminologies with frequent additions or changes,
such as the MeSH Supplementary Concepts, clinical
drug vocabularies, or other vocabularies with release
schedules that do not synchronize with an annual cycle.
The Metathesaurus development group has recently
begun an interesting experiment with the government
entities responsible for the Australian clinical
modification of the ICD10 International Classification
of Diseases. Editorsin Australia have downloaded the
NLM editing client and successfully used it on NLM
Metathesaurus editing servers over the Internet. The
NLM group looks forward to a synergigtic collaboration
for inclusion of the Australian clinical vocabulary and
as a model for remote inter-group collaboration in
vocabulary construction and maintenance.

The UMLS Knowledge Source Server isatool
for providing Internet access to the information stored
in the UMLS Knowledge Sources. The purpose of the
Knowledge Source Server is to make the UMLS data
more accessible to users, including system devel opers.
Access to the system is provided through a
command-line interface, through an Application
Programming Interface (API), and through the World
Wide Web. The Web interface allows users to browse
and explore the data and to see how those data are
organized in the UMLS. Information about
Metathesaurus concepts, semantic types and relationsin
the Semantic Network, and lexical items in the
SPECIALIST lexicon can be found by querying the
system. The command-line interface is best suited for
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batch processing. Researchers can submit alist of terms
to the server and retrieve a range of information about
those terms, and they can further filter the results,
limiting the result set, for example, by a particular
attribute. The API allows devel opers at remote sitesto
embed calls in their application programs to the
Knowledge Source Server, thereby accessing the
UMLS data directly over the Internet.

Medical Language Processing

A text analysis system based on the
SPECIALIST lexicon and the lexical tools is under
development. The system is modular in design to alow
for flexible use and continuous revision. The modules
are serversthat will be available to a variety of clients
for a variety of uses. The system consists of the
following modules: a tokenizer module to analyze text
into tokens and label them; a sentence identification
module to analyze text into sentences, alexica look-up
module to find lexical items in the text, a shapes
module to identify itemsin the text that do not occur in
the lexicon but have types recogni zable from their form,
and a parser module to assign phrase structure to the
sentences of the text. The design of the parser module
is strongly based on the syntactic information encoded
in the SPECIALIST lexicon. After consideration of
several grammar paradigms, Categorial Grammar was
chosen as a grammatical system that expresses this
lexically based approach to sentence structure.

Semantic Knowl edge Representation Project

The Semantic Knowledge Representation
project is concerned with reliable and effective
management of the knowledge encoded in natural
language texts. The project develops programs which
provide usable semantic representation of biomedical
text by building on resources currently available at
NLM, especialy the UMLS knowledge sources and the
natural language processing tools provided by the
SPECIALIST system. Two programs in particular,
MetaMap and SemRep, are being evaluated, enhanced,
and applied to a variety of problemsin the management
of biomedical information. MetaMap has been used in
several recent research projects involving information
retrieval in the biomedical literature. As part of the
Indexing Initiative prototype under development,
MetaMap Indexing uses MetaMap to contribute
suggested indexing terms for MEDLINE citations.
Combined with techniques for hierarchical indexing,
MetaMap was applied to a subset of the HSTAT
database in research exploring full-text retrieval in a



recent Library associate project. The algorithm
underlying MetaMap provided the basis for the
approximate matching methodology employed in the
Large Scale Vocabulary Test. As an alternative to query
expansion based on retrieval feedback when applying
statistically-based systems to MEDLINE citations,
MetaMap was used for associating Metathesaurus
concepts with the origina query. Experiments
demonstrated that this methodol ogy compares favorably
with retrieval feedback.

MetaMap and SemRep together have served
asthe basisfor several ongoing projectsthat explore the
application of focused semantic interpretation to
problems in biomedical information management. One
such project explores the formative evaluation of a
program for accurately identifying terminology
associated with the coronary arteries as expressed in
coronary catheterization reports. In another, two
experiments were conducted which assess the ability of
an enhanced version of SemRep to identify and
characterize physico-spatial semantic relationships in
these same reports. A separate application addresses the
ability of MetaMap and a special version of SemRep to
discover molecular binding relations in biomedical text.

Indexing Initiative

Theindexing initiative project isinvestigating
methods whereby automated indexing methods may
partially or completely substitute for expert indexing of
the biomedical literature by humans. The project is
investigating concept-based indexing methods that go
well beyond automatic word-based indexing. One
method seeks to discover semantic relationships
between phrases in text as a way of more accurately
representing content. Another identifies Metathesaurus
concepts in biomedical text and then maps these
through a weighting algorithm based on linguistic and
knowledge-based techniques to appropriate MeSH
terms. One set of experiments has demonstrated the
value of such concepts for automatic query expansion.
Another investigation provides an enhanced
representation of semantic content by ranking concepts
assigned to MEDLINE abstracts on the basis of
frequency of occurrence and specificity as measured by
hierarchical depth in MeSH. The project was reviewed
by the BoSC during FY 1999. Team members have
developed a prototype indexing system that will
undergo testing in FY 2000.

Infor mation Systems
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Consumer Health Informatics

Consumer health informatics is an important
new research area for us. Increasingly people are
turning to the Internet to look for answersto their health
guestions. This raises a number of research questions,
including the type of content that should be created and
how that content can be put into the appropriate
medical context. As a result of recent legidation that
required that the NIH create a database of clinical trials
information, our research team has initiated the
development of such a system. The database will be an
extensive resource that provides patients, families, and
members of the public with easy Web-based access to
information about clinical trials, including information
about which clinical trials are currently recruiting
patients, where the trial s are being conducted, what the
design and purpose of the research study is, and what
the criteria are for participating. An important feature of
the database will be to provide access to other online
health resources that help place clinical trials in the
overall context of a patient’s medical care.

Internet Grateful Med and the NLM Gateway

Released in April 1996 as a principal
component of NLM’s System Reinvention initiative,
Internet Grateful Med (IGM) provides users with
assisted searching in MEDLINE and 14 other NLM
databases over the World Wide Web. IGM is
“middleware,” an intelligent gateway system designed
to provide assisted searching to NLM's users with a
consistent look and feel across multiple database
systems as these retrieval systems evolve. For its
approach to the problem of providing attractive
Internet-accessible interfaces to legacy systems, IGM
won one of several Federal Showcase Site awards at the
Federal Webmaster Workshop in August 1996. By the
end of FY 1999, usage of IGM was running at more
than 5.4 million World Wide Web page views per
month. IGM users from computers at 156,000 I nternet
addresses in dozens of countries made nearly 1.3
million searches in MEDLINE and other NLM
databases during September 1999.

IGM searches MEDLINE on the PubMed
retrieval system and searches 14 other databases on
NLM's Elhill legacy system. The migration of the
information in those databases to other NLM retrieval
systems has led to the development of a new NLM
Gateway which will replace Internet Grateful Med.
Rather than requiring the user to choose a database and
then searching in only one of 15 databases at atime as
with IGM, the Gateway will search simultaneously in



all the databases to which it has access. Composite
result sets are offered to the user, along with many new
features for storing preferences and personalizing the
interaction. A new full text retrieval system is part of
the Gateway, offering a place to archive and access
information which doesn't readily fit into other NLM
retrieval systems.

The NLM Gateway has an object-oriented
system architecture and is written in Java. It uses
CORBA (Common Object Reguest Broker
Architecture) and XML extensively. Theinitial version
of the Gateway, to be deployed early in 2000, searches
simultaneoudly in five databases or literature collections
infour NLM retrieval systems. Once the Gateway isin
place, additional functionality and access to other NLM
retrieval systemswill be added in phases.

Smart Cards

NLM sponsored or cosponsored several
projects involving smart card technology during FY
1999. A smart card is a credit card sized plastic card
with an embedded circuit chip. The chip can be a
microprocessor with internal memory capable of
running small programs, or smply a non-programmable
memory chip. An NLM-sponsored project at the
Concurrent Engineering Research Center (CERC) at
West Virginia University uses smart cards for
authentication and data storage in rura healthcare
delivery. Both patient cards and health provider cards
are used. NLM has been a cosponsor of the Western
Governors Association Health Passport Project. This
project involves the storage of data from multiple
Federal, state and local agencies on cards used by
clients receiving benefits such as well child care,
checkups, immunizations and food benefits.

Since June 1999 one of our Medica
Informatics fellows has been exploring the possibility
of storing on an advanced Cyberflex Java Card
information specific to cardiac emergencies for patients
known to be at high risk. If successful, thiswill provide
ameans of carrying particularly important information
in a portable, updatable record for a specific patient
population.

Object Oriented Information Retrieval Project

One hundred documents or chapters in the
Health  Services'Technology Assessment Text
(HSTAT) collection have been linked to their
associated abstracts on the National Guideline
Clearinghouse web site. The links are bi-directional,
with those abstracts also linking back to the HSTAT
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documents. New HSTAT collections and data for FY
1999 include the Prevention Enhancement Protocols
from the Center for Substance Abuse Prevention of the
Substance Abuse and Mental Health Services
Administration (SAMHSA/CSAP), a chapter from
Community Preventive Guidelines by the Centers for
Disease Control and Prevention, and a series of
Evidence-Based Reports and Report Summaries from
the Agency for Heath Care Policy and Research
(AHCPR, now the Agency for Healthcare Research and
Quiality). Four Treatment Information Protocols from
SAMHSA/CSAT, two Living Document Guidelinesin
the HIV/AIDS Treatment Information Service (ATIS)
collection, three AHCPR Technology Assessments, two
Consensus Development Conference reports, and two
Continuing Medical Education quizzes were also added
to HSTAT during this fiscal year.

To make it easier for users to access the
disparate in